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(54) RADIO PACKET TRANSFER METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio packet 
transfer method by which possibility of packet transfer by a 
direct transfer method resulting in failure is low and packet 
transfer by the direct transfer method is conducted so long 
as it is possible. 

SOLUTION: In this radio packet transfer method, only radio 
terminals by which packet transfer by the direct transfer 
method is successful with a high possibility are registered in 
a direct transfer table based on a reception state or the like 
of a packet sent from radio terminals 1-4 toward optional 
radio terminals and received by its own station. Only the 
registered radio terminals are object of application by the 
direct transfer method and a relay transfer method via a 
radio base station 10 is applied to the other radio terminals. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l]When a radio terminal addresses to other radio terminals and transmits a packet, the 
concerned transmitting former radio terminal transmits a packet to a base transceiver station, A 
relay transfer method that the base transceiver station concerned transmits the packet concerned 
to the address radio terminal concerned, Or the concerned transmitting former radio terminal 
chooses either of transfer-direct methods which transmit the packet concerned to the address 
radio terminal concerned directly, Transmit the packet concerned by a selected method, said 
address radio terminal and said base transceiver station transmit, when said packet is received 
without an error, and a reply signal a said transmitting former radio terminal, When said reply 
signal is received within after-transmission fixed time of said packet, it is judged as packet 
transmission completion, In a radio packet transfer method which judges it as packet 
transmission non completion, and resends the packet concerned in not receiving said reply signal 
within after-transmission fixed time of said packet, said radio terminal, a. memorizing a transfer- 
direct table which specifies a radio terminal which can apply said transfer-direct method ~ b. ~ 
transmitting a packet by said relay transfer method, when the address radio terminal concerned is 
not registered into said transfer-direct table, and, when transmitting a packet to other arbitrary 
addressing to a radio terminal, When the address radio terminal concerned is registered into said 
transfer-direct table, a packet is transmitted by said transfer-direct method, c. Based on a 
receiving condition in a local station of a packet transmitted to arbitrary addressing to a radio 
terminal, It is judged whether a registration condition for a transmitting agency radio terminal of 
the packet concerned to be registered into said transfer-direct table is fulfilled, When fulfilling 
the registration condition concerned, the concerned transmitting former radio terminal is 
registered into said transfer-direct table, d. At least based on one side of a receiving condition 
when a local station receives a packet which transmitted to the addressing to a radio terminal 
concerned from a transmission result or arbitrary radio terminals when a local station transmits a 
packet to addressing to a radio terminal registered into said transfer-direct table, A radio packet 
transfer method erasing registration of the radio terminal concerned in said transfer-direct table 
when judging whether registration cancellation conditions for erasing registration of the radio 
terminal concerned in said transfer-direct table are fulfilled and fulfilling the registration 
cancellation conditions concerned. 

[Claim 2] Said radio terminal is a receiving level beyond threshold LI in the same transmitting 
agency radio terminal about a packet transmitted to arbitrary addressing to a radio terminal, The 
radio packet transfer method according to claim 1 judging with that by which a radio terminal 
which is the transmitting origin fulfills said registration condition, and registering the radio 
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terminal concerned into said transfer-direct table when it receives once [ continuation m ]. 
[Claim 3]Said radio terminal is a receiving level beyond threshold LI in the concerned 
transmitting former radio terminal about a packet transmitted to arbitrary addressing to a radio 
terminal, The radio packet transfer method according to claim 1 judging with that by which a 
radio terminal which is the transmitting origin fulfills said registration condition, and registering 
the radio terminal concerned into said transfer-direct table when it receives once [ in P 1 time / Q 
] (P1>=Q1). 

[Claim 4] Said radio terminal is a receiving level beyond threshold LI in the same transmitting 
agency radio terminal about a packet transmitted to arbitrary addressing to a radio terminal, The 
radio packet transfer method according to claim 1 judging with that by which a radio terminal 
which is the transmitting origin fulfills said registration condition, and registering the radio 
terminal concerned into said transfer-direct table continuation ml time or when it receives once [ 
inP ltime/Q](Pl>=Ql). 

[Claim 5]Said radio terminal transmits a packet by said transfer-direct method, and with the 
same transmitting agency radio terminal Continuation m2 time, A radio packet transfer method 
given in any 1 claim of claims 1-4 judging with that by which a radio terminal which is the 
address fulfills said registration cancellation conditions, and erasing registration of the radio 
terminal concerned in said transfer-direct table when it is judged as packet transmission non 
completion. 

[Claim 6] Said radio terminal transmits a packet by said transfer-direct method, and among P 2 
times with the same transmitting agency radio terminal Q2 time (P2>=Q2), A radio packet 
transfer method given in any 1 claim of claims 1-4 judging with that by which a radio terminal 
which is the address fulfills said registration cancellation conditions, and erasing registration of 
the radio terminal concerned in said transfer-direct table when it is judged as packet transmission 
non completion. 

[Claim 7] Said radio terminal transmits a packet by said transfer-direct method, and among 
continuation m2 time, or P 2 times with the same transmitting agency radio terminal Q2 time 
(P2>=Q2), A radio packet transfer method given in any 1 claim of claims 1-4 judging with that 
by which a radio terminal which is the address fulfills said registration cancellation conditions, 
and erasing registration of the radio terminal concerned in said transfer-direct table when it is 
judged as packet transmission non completion. 

[Claim 8]Said radio terminal is a receiving level below threshold L2 in the same transmitting 
agency radio terminal about a packet which a radio terminal registered into said transfer-direct 
table transmitted to arbitrary addressing to a radio terminal, A radio packet transfer method given 
in any 1 claim of claims 1-7 judging with that by which a radio terminal which is the transmitting 
origin fulfills said registration cancellation conditions, and erasing registration of the radio 
terminal concerned in said transfer-direct table when it receives continuation m 3 times. 
[Claim 9]Said radio terminal is a receiving level below threshold L2 in the same transmitting 
agency radio terminal about a packet which a radio terminal registered into said transfer-direct 
table transmitted to arbitrary addressing to a radio terminal, A radio packet transfer method given 
in any 1 claim of claims 1-7 judging with that by which a radio terminal which is the transmitting 
origin fulfills said registration cancellation conditions, and erasing registration of the radio 
terminal concerned in said transfer-direct table when it receives Q 3 times in P 3 times 
(P3>=Q3). 

[Claim 10]Said radio terminal is a receiving level below threshold L2 in the same transmitting 
agency radio terminal about a packet which a radio terminal registered into said transfer-direct 
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table transmitted to arbitrary addressing to a radio terminal, Continuation m3 time or when it 
receives Q 3 times in P 3 times (P3>=Q3), it judges with that by which a radio terminal which is 
the transmitting origin fulfills said registration cancellation conditions, A radio packet transfer 
method given in any 1 claim of claims 1-7 erasing registration of the radio terminal concerned in 
said transfer-direct table. 

[Claim 1 l]Said radio terminal does not receive a packet which a radio terminal registered into 
fixed time and said transfer-direct table transmitted to arbitrary addressing to a radio terminal, 
And when 1 time does not have transmitting a packet to the registered radio terminal concerned, 
and becoming packet transmission completion, either, A radio packet transfer method given in 
any 1 claim of claims 1-10 the registered radio terminal concerned fulfilling said registration 
cancellation conditions, and erasing registration of the radio terminal concerned in said transfer- 
direct table. 

[Claim 12] Said radio terminal notifies beforehand starting of a receiver, starting of said receiver 
in a power save mode which repeats a stop periodically, and a cycle of a stop to said base 
transceiver station, To said power save mode from an active mode which maintains said receiver 
during communication with activation status. Or in performing a change to said active mode 
from said power save mode conversely, it notifies a mode change to said base transceiver station, 
When transmitting a packet to other addressing to a radio terminal and the address radio terminal 
concerned is in said power save mode, A radio packet transfer method given in any 1 claim of 
claims 1-11 transmitting the packet concerned by said relay transfer method irrespective of 
whether the address radio terminal concerned is registered into said transfer-direct table. 
[Claim 13]a time of said radio terminal transmitting a packet to other radio terminals ~ being 
concerned ~ others, in attesting between radio terminals and not succeeding in attestation, being 
concerned — others ~ irrespective of [ whether a radio terminal is registered into said transfer- 
direct table ] ~ said relay transfer method — being concerned — others — a radio packet transfer 
method given in any 1 claim of claims 1-12 performing packet transfer to a radio terminal. 
[Claim 14] A radio packet transfer method given in any 1 claim of claims 1-13 when said radio 
terminal's transmitting a packet by broadcasting, wherein it transmits the packet concerned by 
said relay transfer method. 

[Claim 15]It is detected whether said radio terminal is located in within the circle [ of a service 
area of said base transceiver station ], or it is located outside the circle, A radio packet transfer 
method given in any 1 claim of claims 1-14 transmitting a packet by said transfer-direct method 
when located in the outside of the circle of a service area of said base transceiver station. 
[Claim 16] A radio packet transfer method given in any 1 claim of claims 1-15, wherein said 
radio terminal erases registration of all the radio terminals in said transfer-direct table with a 
change of a base transceiver station which is an in-zone state place. 

[Claim 17] When a base transceiver station and two or more radio terminals perform wireless 
packet communication, a radio terminal transmits a packet and packet length of the packet 
concerned exceeds a fragmentation threshold set up beforehand, In a radio packet transfer 
method which divides the packet concerned and transmits so that packet length may become 
below in said fragmentation threshold, said radio terminal, When packet transfer by a relay 
transfer method that transmit a packet to said base transceiver station, and the base transceiver 
station concerned transmits the packet concerned to an address radio terminal is performed, A 
radio packet transfer method using a separate fragmentation threshold respectively by a case 
where packet transfer by a transfer-direct method which transmits the packet concerned to the 
address radio terminal concerned directly is performed. 
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[Claim 18] When a base transceiver station and two or more radio terminals perform wireless 
packet communication, a radio terminal transmits a packet and packet length of the packet 
concerned exceeds an RTS threshold set up beforehand, Give an identifier and said packet length 
of a local station to an RTS signal, transmit to an address radio terminal or said base transceiver 
station, and said address radio terminal or said base transceiver station, In permitting 
transmission of said packet by a transmitting agency radio terminal of said RTS signal, A radio 
terminal which gave and transmitted to a CTS signal respectively by having made into a 
permission address and a reservation period an identifier and packet length which were given to 
the RTS signal concerned, and transmitted an RTS signal, Said packet is transmitted when a CTS 
signal which includes an address of a local station as a permission address is received, In a radio 
packet transfer method which shelves transmission of an RTS signal and a packet until a period 
equivalent to a reservation period given to the CTS signal concerned expires, when a CTS signal 
which does not include an address of a local station as a permission address is received, When 
packet transfer by a relay transfer method that said radio terminal transmits a packet to said base 
transceiver station, and the base transceiver station concerned transmits the packet concerned to 
an address radio terminal is performed, A radio packet transfer method using a separate RTS 
threshold respectively by a case where packet transfer by a transfer-direct method which 
transmits the packet concerned to the address radio terminal concerned directly is performed. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radio packet transfer method in wireless 

packet communication. 

[0002] 

[Description of the Prior Art] Conventionally, this kind of radio packet transfer methods included 
the following. 

[0003](1) Range LAN2 automatic-switching method Range LAN2 are the wireless LAN 
products of a 2.4GHz bandwidth. Packet transfer is performed in this Range LAN2, using 
selectively the transfer-direct method that the relay transfer method that a transmitting agency 
radio terminal transmits a packet to an address radio terminal via a base transceiver station, or a 
transmitting agency radio terminal transmits a packet to an address radio terminal directly. It is 
automatically changed by the transmitting agency radio terminal side any shall perform packet 
transfer between the relay transfer method and the transfer-direct method in this case. It is as 
follows when it furthermore explains in full detail. 

[0004]The radio terminal of a transmitting agency carries out transfer direct of the packet 
concerned to the address radio terminal concerned by the transfer-direct method first, when the 
packet which should be transmitted to other addressing to a radio terminal arises. Then, a 
transmitting agency radio terminal resends a packet, when not receiving the reply signal from an 
address radio terminal within fixed time. And even if a transmitting agency radio terminal 
transmits a packet 3 times, when not receiving a reply signal, it changes the method of packet 
transfer for the address radio terminal concerned to the relay transfer method. Henceforth, a 
transmitting agency radio terminal changes again the method of packet transfer for the address 
radio terminal concerned to the transfer-direct method, when a packet is transmitted by the relay 
transfer method, fixed time continuation is carried out to the address radio terminal concerned 
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and packet transfer is not performed between the address radio terminals concerned. 
[0005](2) Decision of the standards of wireless LAN is advanced in the fragmentation division 
transmission method IEEE802.1 1 committee. And the fragmentation division transmission 
method is supported in the standards proposal upon which it was decided in the committee. In 
this fragmentation division transmission method, when exceeding the threshold (fragmentation 
threshold) as which the packet concerned was beforehand determined when a radio terminal 
transmitted a packet, the packet concerned is divided and it transmits so that packet length may 
become below in this fragmentation threshold. As a reference relevant to this art, There is "IEEE 
P202.1 1, Draft Standard For Wireless LAN Medium Access Control(MAC) and Physical Layer 
(PHY) Specification, D6. 1 

[0006](3) In the standards proposal of the wireless LAN upon which it was decided in the 
RTS/CTS random access method above-mentioned IEEE802.1 1 committee, the RTS/CTS 
random access method besides the above-mentioned fragmentation division transmission method 
is supported. 

[0007]In this RTS/CTS random access method. When a radio terminal transmits a packet and the 
packet length of the packet concerned exceeds the threshold (RTS threshold) defined beforehand, 
The identifier (transmission source address) and packet length of a transmitting agency radio 
terminal are given to the RTS (Request To Send) signal for requiring a request to print out files 
of a radio channel, and it transmits to an address radio terminal or a base transceiver station. 
[0008]If this RTS signal is received, in order to permit the reservation request of a radio channel 
and to report this to other radio terminals or base transceiver stations, an address radio terminal 
or a base transceiver station, The transmission source address of an RTS signal is made into a 
permission address, and it gives and transmits to a CTS (Clear To Send) signal by making packet 
length into a reservation period. 

[0009]It is judged whether if this CTS signal is received, the permission address shown by a CTS 
signal and the address of the transmitting agency radio terminal which transmitted the RTS 
signal of the concerned transmitting former radio terminal correspond. And transmission of a 
packet and an RTS signal is not performed until a reservation period expires, when not in 
agreement [ when both addresses are in agreement, a packet is transmitted, and ]. 
[0010]after a receiver reports a request to print out files of a radio channel with a CTS signal 
according to this method, in order that the transmitting side may transmit a packet — what is 
called ~ it can hide and the problem of a terminal can be solved. As a reference about this 
method, "IEEE which already mentioned. There is P202.1 1, Draft Standard For Wireless LAN 
Medium Access Control (MAC) and Physical Layer (PHY) Specification, D6.1." 
[0011] 

[Problem(s) to be Solved by the InventionJBy the way, the following problems were among each 
conventional technology mentioned above. 

[0012](1) The problem of the Range LAN2 automatic-switching method [0013]** When two 
sets of the radio terminals which cannot perform transfer direct perform packet transfer, the 
increase in the time required until packet transfer is completed, and degradation of the 
throughput of the radio packet whole system arise. 

[0014]For example, drawing 45 shows an example of the situation which such a problem 
produces. In the example shown in this drawing 45 , the shelter S intervenes between the radio 
terminal a and the radio terminal b, and both cannot do transfer direct. In such a case, if it shall 
set, for example, the radio terminal a shall transmit a packet to radio terminal b in accordance 
with the Range LAN2 automatic-switching method, Since the radio terminal a will change to the 
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relay transfer method which went via the base transceiver station 10 after trying the packet 
transfer by the transfer-direct method 3 times, the time required until packet transfer is 
eventually successful will become long. Since three packet transfer is performed by the transfer- 
direct method, radio-channel resources are consumed vainly and the problem that the throughput 
of the radio packet whole system deteriorates arises. A base transceiver station produces each 
above problem also in the network composition connected to the cable packet network. In this 
case, the radio terminal which is in the service area of a base transceiver station cannot perform a 
wired terminal and transfer direct. However, if the Range LAN2 automatic-switching method 
shall be followed, Even in such a case, the problem of degradation of the increase in the time 
required of packet transfer and the throughput of the radio packet whole system produces it in 
order to perform the change to the relay transfer method, after a radio terminal tries transfer 
direct 3 times to a wired terminal. 

[0015]** If the change to the relay transfer method from the transfer-direct method is once 
performed, even if an address radio terminal will move to the position in which transfer direct is 
possible for a transmitting agency radio terminal after that, Unless communication between a 
transmitting agency radio terminal and an address radio terminal stops continuously beyond 
fixed time, the change to the transfer-direct method is not performed. Therefore, the radio 
terminals in which transfer direct is originally possible will communicate vainly using a base 
transceiver station, and there is a problem of causing the increase in the packet transfer time by 
going via a base transceiver station and decline in the transfer efficiency by consumption of 
radio-channel resources. 

[0016]** While the problem radio terminal relevant to a power save mode is operating by the 
power save mode which repeats starting and a stop of a receiver periodically, a packet may be 
transmitted to the addressing to a radio terminal concerned. When a packet is transmitted to the 
radio terminal concerned in the period which has a receiver of a radio terminal at a halt condition 
in this case, reception of a packet is not performed, but a radio channel is vainly consumed as a 
result, and there is a problem that degradation of the throughput of the radio packet whole system 
arises. 

[0017]** When the problem Range LAN2 automatic-switching method relevant to attestation of 
the radio terminal shall be followed, it may happen that a radio terminal transmits a packet to 
other radio terminals which refused attestation by the transfer-direct method. In this case, since a 
packet will be discarded by the radio terminal side which refused attestation, a radio channel is 
vainly consumed as a result and there is a problem that degradation of the throughput of the radio 
packet whole system arises. 

[0018]** Broadcasting which transmits the same packet all at once to the radio terminal of 
problem plurality in the case of broadcasting may be performed. If the above-mentioned Range 
LAN2 automatic-switching method shall be applied to the radio packet system by which this 
broadcasting is performed, Since the packet (broadcasting packet) which is an object of 
broadcasting will be first transmitted to each radio terminal by the transfer-direct method, The 
radio terminal which carries out the whereabouts to the position which cannot see and carry out 
transfer direct from a transmitting agency radio terminal has the problem that a broadcasting 
packet is unreceivable. 

[0019]** A problem radio terminal in case the change of a base transceiver station arises may 
move, and the base transceiver station which is an in-zone state place may change. In this case, 
the radio terminal which was performing packet transfer by the transfer-direct method to a 
certain address radio terminal before movement will perform packet transfer by the transfer- 
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direct method to the same address radio terminal after movement. However, the packet transfer 
by the transfer-direct method may become difficult between address radio terminals by the 
change of a base transceiver station,In that case, transfer direct ends in failure, radio-channel 
resources are consumed vainly, and there is a problem that the throughput of the whole radio 
packet transfer system deteriorates. When the channel frequency used for communication with 
the change of a base transceiver station changes, When a packet is transmitted by the transfer- 
direct method with new channel frequency after a change to the address radio terminal which had 
transmitted the packet by the transfer-direct method before a change, it may end in failure. Also 
in this case, radio-channel resources are consumed vainly, and there is a problem that the 
throughput of the whole radio packet transfer system deteriorates. 

[0020](2) The probability that a packet error will arise in a radio transmission line becomes high 
as packet length becomes long in radio packet transmission at the general problem of the 
fragmentation division transmission method. Since according to the fragmentation split method it 
transmits after dividing about the packet exceeding a fragmentation threshold so that packet 
length may become below a fragmentation threshold, this problem is solvable. 
[0021]However, since a header is given to each packet after division when dividing a packet and 
transmitting, it becomes a factor in which a throughput deteriorates. 

[0022]Therefore, in consideration of the error rate in the radio transmission line of the radio 
packet transfer system which serves as the object in applying the fragmentation division 
transmission method, when an error rate is large, a fragmentation threshold is made small, and 
when an error rate is small, to enlarge a fragmentation threshold is desired. 
[0023 ]By the way, in a radio packet transfer system, a base transceiver station is installed in the 
position which can generally keep seeing Hitoshi Amai's radio terminal. On the other hand, a 
radio terminal is used in desk superiors and a chiefly low position. Therefore, the transmission 
line between radio terminals has a large error rate compared with the transmission line between a 
radio terminal and a base transceiver station. 

[0024]Therefore, in the radio packet transfer system with which a radio terminal changes and 
uses the relay transfer method and the transfer-direct method, When a fragmentation threshold is 
made into a value suitable for the transmission line between a radio terminal and a base 
transceiver station, a packet error rate becomes large at the time of the packet transfer by the 
transfer-direct method, and there is a problem that a throughput falls. Conversely, when a 
fragmentation threshold is made into a value suitable for the transmission line between radio 
terminals, there is a problem that a throughput falls by the overhead by packet division at the 
time of the packet transfer by the relay transfer method. 

[0025](3) since according to the problem RTS/CTS random access method of a RTS/CTS 
random access method a receiving station transmits a CTS signal and a request to print out files 
of a radio transmission line is declared ~ what is called — it can hide, a terminal problem can be 
solved and a throughput can be improved. However, in the case of this method, an RTS signal 
and a CTS signal need to be delivered and received, and the overhead by this causes throughput 
degradation. 

[0026]Therefore, in applying a RTS/CTS random access method. The probability of hiding in the 
radio packet transfer system used as the object, and being generated by the terminal is taken into 
consideration, When the probability of making an RTS threshold small, hiding and preventing 
the influence by a terminal when the probability of hiding and being generated by the terminal is 
large, and hiding and being generated by the terminal is small, the overhead which enlarges an 
RTS threshold and is applied to transfer of an RTS signal and a CTS signal is controlled, and to 
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raise a throughput is desired. 

[0027]By the way, as mentioned above, a base transceiver station is installed in the position 
which can generally keep seeing Hitoshi Amai's radio terminal, and a radio terminal is used in 
desk superiors and a chiefly low position. Therefore, the transmission line between radio 
terminals has the high probability that is easy to be influenced by a radio-shielding thing 
compared with the transmission line between a radio terminal and a base transceiver station, and 
will hide and a terminal will arise. 

[0028]Therefore, in the radio packet transfer system with which a radio terminal changes and 
uses the relay transfer method and the transfer-direct method, When an RTS threshold is made 
into a value suitable for the transmission line between a radio terminal and a base transceiver 
station, it hides at the time of the packet transfer by the transfer-direct method, and becomes easy 
to produce a terminal, and there is a problem that a throughput falls. Conversely, when an RTS 
threshold is made into a value suitable for the transmission line between radio terminals, there is 
a problem that a throughput falls by the overhead which takes for transfer of an RTS signal and a 
CTS signal at the time of the packet transfer by the relay transfer method. 
[0029]They are many problems which each conventional technology which the above mentioned 
above has. 

[0030]This invention is made in view of the above situation, and that 1st purpose has a low 
possibility that the packet transfer by the transfer-direct method will end in failure, and there is in 
providing the radio packet transfer method which can perform that packet transfer according to 
the transfer-direct method as much as possible on the other hand. 

[003 l]The 2nd purpose of this invention solves the problem that it will not be received if packet 
transfer by the transfer-direct method is performed while the address radio terminal is operating 
by the power save mode, It is in providing the radio packet transfer method which a high 
throughput is obtained and can perform packet transfer by the shortest possible packet transfer 
time. 

[0032]The 3rd purpose of this invention solves the problem that it will be discarded by the 
address radio terminal side if an address radio terminal transmits a packet by the transfer-direct 
method when attestation is not successful, It is in providing the radio packet transfer method 
which a high throughput is obtained and can perform packet transfer by the shortest possible 
packet transfer time. 

[003 3] When the 4th purpose of this invention transmits a broadcasting packet by the transfer- 
direct method, The radio terminal which has not carried out the whereabouts to the position in 
which transfer direct is possible solves the problem that a broadcasting packet is unreceivable, 
and it is in providing the radio packet transfer method which can transmit a broadcasting packet 
with high reliability. 

[0034]In the case where the transmitting agency radio terminal to which the 5th purpose of this 
invention is performing packet transfer by the transfer-direct method to a certain address radio 
terminal changes a base transceiver station, If the concerned transmitting former radio terminal 
changes and packet transfer is performed by the transfer-direct method to the same address radio 
terminal as a front, transmission will solve the problem that it may end in failure, It is in 
providing the radio packet transfer method which a high throughput is obtained and can perform 
packet transfer by the shortest possible packet transfer time. 

[0035]The 6th purpose of this invention solves the problem of degradation of the improvement 
effect of the throughput at the time of applying a fragmentation split method, It is in providing 
the radio packet transfer method which a high throughput is obtained and can perform packet 
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transfer by the shortest possible packet transfer time. 

[0036]The 7th purpose of this invention solves the problem of degradation of the improvement 
effect of the throughput at the time of applying a RTS/CTS random access method, It is in 
providing the radio packet transfer method which a high throughput is obtained and can perform 
packet transfer by the shortest possible packet transfer time. 
[0037] 

[Means for Solving the ProblemJIt is aimed only at a high radio terminal by possibility that 
packet transfer by a transfer-direct method will be successful in order to attain the 1st purpose of 
the above, Packet transfer by a transfer-direct method is performed, and a means to except from 
an applied object of a transfer-direct method beforehand is desired about a radio terminal in 
which packet transfer by a transfer-direct method may fail. 

[0038]Generally, since a radio terminal is what can move, even if transfer direct performed to an 
address radio terminal at a certain time is successful, when after that is another, transfer direct 
performed to the same address radio terminal is not necessarily successful. On the contrary, even 
if transfer direct performed to an address radio terminal at a certain time goes wrong, when after 
that is another, transfer direct performed to the same address radio terminal may be successful. 
That is, a radio terminal with a high possibility that packet transfer by a transfer-direct method 
will be successful was not fixed. 

[0039]Therefore, when a possibility that packet transfer according [ a certain radio terminal ] to a 
transfer-direct method will be successful becomes a high radio terminal, this is promptly 
included in an applied object of a transfer-direct method, When a possibility that packet transfer 
according [ a certain radio terminal ] to a transfer-direct method will go wrong becomes a high 
radio terminal, a certain means to except this from an applied object of a transfer-direct method 
promptly is desired. 

[0040]An invention concerning claim 1 is made according to such an idea, When a radio 
terminal addresses to other radio terminals and transmits a packet, the concerned transmitting 
former radio terminal transmits a packet to a base transceiver station, A relay transfer method 
that the base transceiver station concerned transmits the packet concerned to the address radio 
terminal concerned, Or the concerned transmitting former radio terminal chooses either of 
transfer-direct methods which transmit the packet concerned to the address radio terminal 
concerned directly, Transmit the packet concerned by a selected method, said address radio 
terminal and said base transceiver station transmit, when said packet is received without an error, 
and a reply signal a said transmitting former radio terminal, When said reply signal is received 
within after-transmission fixed time of said packet, it is judged as packet transmission 
completion, In a radio packet transfer method which judges it as packet transmission non 
completion, and resends the packet concerned in not receiving said reply signal within after- 
transmission fixed time of said packet, said radio terminal — a. — memorizing a transfer-direct 
table which specifies a radio terminal which can apply said transfer-direct method — b., when 
transmitting a packet to other arbitrary addressing to a radio terminal, When the address radio 
terminal concerned is not registered into said transfer-direct table, a packet is transmitted by said 
relay transfer method, When the address radio terminal concerned is registered into said transfer- 
direct table, a packet is transmitted by said transfer-direct method, c. Based on a receiving 
condition in a local station of a packet transmitted to arbitrary addressing to a radio terminal, It is 
judged whether a registration condition for a transmitting agency radio terminal of the packet 
concerned to be registered into said transfer-direct table is fulfilled, When fulfilling the 
registration condition concerned, the concerned transmitting former radio terminal is registered 
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into said transfer-direct table, d. At least based on one side of a receiving condition when a local 
station receives a packet which transmitted to the addressing to a radio terminal concerned from 
a transmission result or arbitrary radio terminals when a local station transmits a packet to 
addressing to a radio terminal registered into said transfer-direct table, It judges whether 
registration cancellation conditions for erasing registration of the radio terminal concerned in 
said transfer-direct table are fulfilled, and when you fulfill the registration cancellation 
conditions concerned, let a radio packet transfer method erasing registration of the radio terminal 
concerned in said transfer-direct table be a gist. 

[0041] According to this invention, only a high radio terminal of a possibility of succeeding when 
packet transfer by a transfer-direct method is performed can be registered into a transfer-direct 
table, and packet transfer by a transfer-direct method can be tried only for this registered radio 
terminal. 

[0042]In this invention, it is judged based on "a receiving condition in a local station of a packet 
transmitted to arbitrary addressing to a radio terminal" in whether it is "a high radio terminal of a 
possibility of succeeding when packet transfer is performed" from the radio terminal concerned. 
That is, also when a receiving condition in a local station of a packet transmitted from a certain 
radio terminal is good, and a packet is transmitted to the radio terminal concerned by a transfer- 
direct method from a local station, at the radio terminal side concerned, reception of a packet 
should be performed by a good receiving condition. Then, when a receiving condition of a 
packet is good, it judges with a transmitting agency radio terminal of the packet concerned filling 
the above "registration condition", and it registers with a transfer-direct table. 
[0043] About by what a "receiving condition" presupposes that it is good, although various 
standards can be considered, it is mentioned, for example that a receiving level of a packet is 
sufficiently large, that frequency where reception is performed with sufficient receiving level is 
high, that an error rate of received data is low, etc. 

[0044]In this invention, a judgment of whether to register a certain radio terminal into a transfer- 
direct table is performed based on a receiving condition of "a packet transmitted to arbitrary 
addressing to a radio terminal" containing not only a packet addressed to a local station but other 
radio terminals. Therefore, according to this invention, when a certain radio terminal becomes 
what fills the above "registration condition", registration to a transfer-direct table can be 
performed at an early stage as much as possible. 

[0045]There is once a case where a radio terminal registered into a transfer-direct table becomes 
less suitable as an applied object of a transfer-direct method, and, in this case, it is necessary to 
erase registration of the radio terminal concerned in a transfer-direct table by movement of a 
radio terminal etc. A judgment of whether to fill the above "registration cancellation conditions" 
serves as an opportunity of this registration cancellation, a receiving condition when a local 
station receives a packet which transmitted to the addressing to a radio terminal concerned from 
a transmission result or arbitrary radio terminals when this judgment transmits a packet to 
addressing to a radio terminal by which "local station was registered into said transfer-direct 
table ~ at least — on the other hand — " — it is carried out by being based. 
[0046]In this invention, by performing procedure of registration and registration cancellation to 
the above transfer-direct tables at any time, A radio terminal with a high possibility of 
succeeding when packet transfer by a transfer-direct method is performed will always be 
registered into a transfer-direct table, and packet transfer by a transfer-direct method will be 
performed only for this registered radio terminal. 

[0047]Therefore, according to this invention, a possibility that packet transfer by a transfer-direct 
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method will end in failure is low, the packet transfer according to a transfer-direct method as 
much as possible on the other hand can be performed, a high throughput is obtained and packet 
transfer can be performed by the shortest possible transfer time. 

[0048]Now, as mentioned above, a judgment of whether to fulfill a "registration condition" 
based on a "receiving condition" can be performed by various kinds of methods, but the 
following methods are considered to be simplest and exact methods, for example. 
[0049]** When it is a receiving level beyond threshold LI and a packet transmitted to arbitrary 
addressing to a radio terminal is received once [ continuation m ] with the same transmitting 
agency radio terminal, judge a radio terminal to be that by which a radio terminal which is the 
transmitting origin fulfills said registration condition (claim 2). 

** When the same transmitting agency radio terminal receives a packet transmitted to arbitrary 
addressing to a radio terminal once [ in P 1 time / Q ] (P1>=Q1) with a receiving level beyond 
threshold LI, judge with that by which a radio terminal which is the transmitting origin fulfills 
said registration condition (claim 3). 

** Judge with that in which a radio terminal which is the transmitting origin in a receiving level 
beyond threshold LI about a packet transmitted to arbitrary addressing to a radio terminal 
continuation ml time or when it receives once [ in P 1 time / Q ] (P1>=Q1) fulfills said 
registration condition by the same transmitting agency radio terminal (claim 4). 
[0050]By making the above-mentioned threshold LI into a receiving level with which it is 
satisfied of a necessary packet error rate according to the describing [ above ] all directions 
method, When a local station transmits a packet by a transfer-direct method, only a radio 
terminal which can be transmitted by communication quality by which a necessary packet error 
rate is fulfilled can be registered into a transfer-direct table, and it can be considered as an 
applied object of a transfer-direct method. 

[0051] Although a method of the above "a judgment of whether to fulfill registration cancellation 
conditions" can also consider various kinds of methods, the following are considered to be 
simple and exact methods, for example. 

[0052]** When a packet is transmitted by said transfer-direct method and the same transmitting 
agency radio terminal judges it as packet transmission non completion continuation m2 time, 
judge with that by which a radio terminal which is the address fulfills said registration 
cancellation conditions (claim 5). 

** When a packet is transmitted by said transfer-direct method and the same transmitting agency 
radio terminal judges it as packet transmission non completion Q2 time (P2>=Q2) among P 2 
times, judge with that by which a radio terminal which is the address fulfills said registration 
cancellation conditions (claim 6). 

** When a packet is transmitted by said transfer-direct method and the same transmitting agency 
radio terminal judges it as packet transmission non completion Q2 time (P2>=Q2) among 
continuation m2 time, or P 2 times, judge with that by which a radio terminal which is the 
address fulfills said registration cancellation conditions (claim 7). 

[0053]** When the same transmitting agency radio terminal receives a packet which a radio 
terminal registered into said transfer-direct table transmitted to arbitrary addressing to a radio 
terminal continuation m 3 times with a receiving level below threshold L2, judge with that by 
which a radio terminal which is the transmitting origin fulfills said registration cancellation 
conditions (claim 8). 

** The same transmitting agency radio terminal a packet which a radio terminal registered into 
said transfer-direct table transmitted to arbitrary addressing to a radio terminal with a receiving 
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level below threshold L2. When it receives Q 3 times in P 3 times (P3>=Q3), it judges with that 
by which a radio terminal which is the transmitting origin fulfills said registration cancellation 
conditions (claim 9). 

** The same transmitting agency radio terminal a packet which a radio terminal registered into 
said transfer-direct table transmitted to arbitrary addressing to a radio terminal with a receiving 
level below threshold L2. Continuation m3 time or when it receives Q 3 times in P 3 times 
(P3>=Q3), it judges with that by which a radio terminal which is the transmitting origin fulfills 
said registration cancellation conditions (claim 10). 

[0054]** A packet which a radio terminal registered into fixed time and said transfer-direct table 
transmitted to arbitrary addressing to a radio terminal is not received, And when 1 time does not 
have transmitting a packet to the registered radio terminal concerned, and becoming packet 
transmission completion, either, it judges with that by which the registered radio terminal 
concerned fulfills said registration cancellation conditions (claim 11). 
[0055]It is as follows when an effect at the time of adopting the describing [ above ] all 
directions method is explained. 

[005 6] When transfer direct goes wrong, a possibility of failing even if it performs transfer direct 
to the address radio terminal same immediately after that is very high. According to the above- 
mentioned ** - **, a possibility that such transfer direct will go wrong can erase registration of a 
very high radio terminal, and it can except from an object of transfer direct. 
[005 7] When the above-mentioned ** - ** are adopted, the following characteristic effects are 
acquired by adjusting the threshold LI used for a judgment of a registration condition, and the 
threshold L2 used for a judgment of registration cancellation conditions. First, when and a radio 
terminal registered into a transfer-direct table moves to a position by which necessary quality is 
not fulfilled at the time of transfer direct, by erasing registration and changing to a relay transfer 
method, communication quality can be maintained and a throughput can be raised. [ L1=L] If [ 
make L2 into a receiving level with which it is satisfied of a necessary packet error rate, and ] 
L1>L2, change frequency of transfer direct and relay transfer can be controlled, and influence 
which it has on a radio terminal with a processing load accompanying a change can be inhibited. 
[0058]Since registration in a transfer-direct table of a high radio terminal of a possibility that it is 
separated from a position in which transfer direct is possible in the distance is erased and it 
changes to relay transfer about the radio terminal concerned when the above-mentioned ** is 
adopted, useless packet transfer can be prevented and a throughput can be raised. 
[005 9]Each judgment method about registration cancellation conditions of having explained 
above may use together two or more kinds of things in order to raise accuracy of a judgment. 
[0060]Next, an invention concerning claim 12 said radio terminal, Starting of a receiver, starting 
of said receiver in a power save mode which repeats a stop periodically, and a cycle of a stop are 
beforehand notified to said base transceiver station, To said power save mode from an active 
mode which maintains said receiver during communication with activation status. Or in 
performing a change to said active mode from said power save mode conversely, it notifies a 
mode change to said base transceiver station, When transmitting a packet to other addressing to a 
radio terminal and the address radio terminal concerned is in said power save mode, Let a radio 
packet transfer method of a statement be a gist at any 1 claim of claims 1-11 transmitting the 
packet concerned by said relay transfer method irrespective of whether the address radio terminal 
concerned is registered into said transfer-direct table. 

[0061] According to this invention, though it obtained with the address radio terminals concerned 
and registered with a transfer-direct table while the address radio terminal was operating by a 
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power save mode, a relay transfer method is applied. Therefore, according to this invention, the 
situation where packet transfer by a transfer-direct method goes wrong by carrying out at an 
address radio terminal which is operating by a power save mode in addition to an effect of the 
invention concerning above-mentioned claims 1-12 can be avoided, and an effect that 
improvement in a throughput can be aimed at is acquired. 

[0062]a time of said radio terminal transmitting a packet to other radio terminals, as for an 
invention concerning claim 13 — being concerned ~ others, in attesting between radio terminals 
and not succeeding in attestation, being concerned ~ others ~ irrespective of [ whether a radio 
terminal is registered into said transfer-direct table ] - said relay transfer method — being 
concerned — others ~ let a radio packet transfer method of a statement be a gist at any 1 claim of 
claims 1-12 performing packet transfer to a radio terminal. 

[0063 ]If a packet is transmitted by a transfer-direct method when an address radio terminal 
refuses attestation, a problem of being discarded by the address radio terminal side is solved, a 
high throughput is obtained by this and packet transfer can be performed by the shortest possible 
packet transfer time. 

[0064]Let a radio packet transfer method of a statement be a gist at any 1 claim of claims 1-13 
when an invention concerning claim 14 transmits [ said radio terminal ] a packet by 
broadcasting, wherein it transmits the packet concerned by said relay transfer method. 
[0065] According to this invention, when transmitting a broadcasting packet, a relay transfer 
method is applied, and when transmitting a unicast packet, a method concerning claims 1-13 will 
be followed. Therefore, according to this invention, it adds to an effect of the invention 
concerning above-mentioned claims 1-13, When transfer direct is performed, relay transfer can 
perform packet transfer also to a radio terminal which cannot receive a broadcasting packet, and 
an effect that reliability can be improved is acquired in packet transfer. 

[0066] An invention concerning claim 15 detects whether said radio terminal is located in within 
the circle [ of a service area of said base transceiver station ], or it is located outside the circle, 
When located in the outside of the circle of a service area of said base transceiver station, let a 
radio packet transfer method of a statement be a gist at any 1 claim of claims 1-14 transmitting a 
packet by said transfer-direct method. 

[0067]When a radio terminal is located in the outside of the circle of a service area of a base 
transceiver station according to this invention, Since a packet is transmitted by a transfer-direct 
method irrespective of whether an address radio terminal is registered into a transfer-direct table, 
useless packet transfer by a relay transfer method can be prevented, and an effect that 
improvement in a throughput and shortening of packet transfer time can be aimed at is acquired. 
[0068] An invention concerning claim 16 makes a radio packet transfer method of a statement a 
gist at any 1 claim of claims 1-15, wherein said radio terminal erases registration of all the radio 
terminals in said transfer-direct table with a change of a base transceiver station which is an in- 
zone state place. 

[0069]In a case where a transmitting agency radio terminal which is performing packet transfer 
by a transfer-direct method to a certain address radio terminal changes a base transceiver station 
in conventional technology, When the concerned transmitting former radio terminal changed and 
packet transfer was performed by a transfer-direct method to the same address radio terminal as a 
front, there was a problem that transmission may end in failure, but. According to this invention, 
after changing a base transceiver station, since a relay transfer method is applied, this problem is 
solvable first. 

[0070] When an invention concerning claim 17 performs wireless packet communication with a 
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base transceiver station and two or more radio terminals and a radio terminal transmits a packet, 
When packet length of the packet concerned exceeds a fragmentation threshold set up 
beforehand, In a radio packet transfer method which divides the packet concerned and transmits 
so that packet length may become below in said fragmentation threshold, said radio terminal, 
When packet transfer by a relay transfer method that transmit a packet to said base transceiver 
station, and the base transceiver station concerned transmits the packet concerned to an address 
radio terminal is performed, Let a radio packet transfer method using a separate fragmentation 
threshold respectively by a case where packet transfer by a transfer-direct method which 
transmits the packet concerned to the address radio terminal concerned directly is performed be a 
gist. 

[0071] According to this invention, since a fragmentation threshold which was suitable for each a 
case of a relay transfer method and in the case of a transfer-direct method can be used, 
improvement in a throughput can be aimed at. 

[0072] When an invention concerning claim 18 performs wireless packet communication with a 
base transceiver station and two or more radio terminals and a radio terminal transmits a packet, 
When packet length of the packet concerned exceeds an RTS threshold set up beforehand, Give 
an identifier and said packet length of a local station to an RTS signal, transmit to an address 
radio terminal or said base transceiver station, and said address radio terminal or said base 
transceiver station, In permitting transmission of said packet by a transmitting agency radio 
terminal of said RTS signal, A radio terminal which gave and transmitted to a CTS signal 
respectively by having made into a permission address and a reservation period an identifier and 
packet length which were given to the RTS signal concerned, and transmitted an RTS signal, 
Said packet is transmitted when a CTS signal which includes an address of a local station as a 
permission address is received, In a radio packet transfer method which shelves transmission of 
an RTS signal and a packet until a period equivalent to a reservation period given to the CTS 
signal concerned expires, when a CTS signal which does not include an address of a local station 
as a permission address is received, When packet transfer by a relay transfer method that said 
radio terminal transmits a packet to said base transceiver station, and the base transceiver station 
concerned transmits the packet concerned to an address radio terminal is performed, Let a radio 
packet transfer method using a separate RTS threshold respectively by a case where packet 
transfer by a transfer-direct method which transmits the packet concerned to the address radio 
terminal concerned directly is performed be a gist. 

[0073] According to this invention, since an RTS threshold which was suitable for each a case of 
a relay transfer method and in the case of a transfer-direct method can be used, improvement in a 
throughput can be aimed at. 
[0074] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with 
reference to drawings. 

[0075] A. Example drawing 1 of composition of the network with which each embodiment of this 
invention is applied shows the example of composition of the network with which each 
embodiment of this invention is applied. In this network, each base transceiver stations 10 and 10 
and ~ accommodate two or more radio terminals. The base transceiver station 10 and the wired 
terminal 20 are connected by Ethernet 30. Communication with a host (graphic display 
abbreviation) is performed via one of base transceiver stations with the radio terminals 1, 2, 3, 
and 4 and — . The base transceiver stations 10 and 10 and — memorize respectively the MAC 
Address of the radio terminal which a local station accommodates to the accommodation 
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terminal table 1 1 . 

[0076]B. A 1st embodiment book embodiment is an embodiment of a radio packet transfer 
system which enforces the radio packet transfer method concerning claim 1, The judgment about 
the above "registration condition" is performed according to the invention concerning claim 2, 
and the judgment about the above "registration cancellation conditions" is performed according 
to the invention concerning claim 5. 

[0077] Drawing 2 shows the format of the radio packet delivered and received in this 
embodiment between a radio terminal and a radio terminal and between a radio terminal and a 
base transceiver station, drawing 2 (a) shows the format of a data packet, and drawing 2 (b) 
shows the format of the ACK signal (reply signal). The data packet is constituted by a header, 
data, and frame-check-sequence FCS as shown in drawing 2 (a). 

[0078]And the header includes destination address DA, transmission source address SA, a packet 
kind (a packet kind is "0000" in the case of a data packet), and transmission classification. 
[0079]Here, destination address DA is a MAC Address of the radio terminal of an address, or a 
wired terminal. Transmission source address SA is a MAC Address of the radio terminal of a 
transmitting agency, or a wired terminal. Transmission classification is information which 
specifies the transfer method of the packet concerned, It is referred to as "00" when the packet 
concerned is what is transmitted from a radio terminal that the transfer-direct method should be 
enforced, It is referred to as "01" at a being [ it / what is transmitted from a radio terminal that 
the relay transfer method should be enforced ] case, and it is referred to as "10" when transmitted 
from a base transceiver station that the relay transfer method should be enforced. 
[0080]The ACK signal is constituted by destination address DA, a packet kind (a packet kind is 
"0001" in the case of an ACK signal), and frame-check-sequence FCS as shown in drawing 2 

(b). 

|~0081~| Drawing 3 is a flow chart which shows the example of the receiving operation of the data 
packet of the radio terminal in this embodiment. In this embodiment, each radio terminal has 
memorized the transfer-direct table illustrated to drawing 4 . Let the MAC Address of the radio 
terminal judged as the ability of this transfer-direct table to perform packet transfer by the 
transfer-direct method from the radio terminal concerned be a component. In the receiving 
operation of the radio terminal in this embodiment, registration of the MAC Address of a radio 
terminal to this transfer-direct table is performed. In this example of operation, the judgment 
about the "registration condition" of whether to register a radio terminal to a transfer-direct table 
has adopted the method set to ml=l in the invention concerning claim 2. Of course, changing the 
flow of drawing 3 so that m'sl can be carried out in such a mode well also as two or more is 
being able to accomplish easily if it is a person skilled in the art. Hereafter, the details are 
explained with reference to the flow shown in drawing 3 . 

[0082JA radio terminal's reception of a data packet will judge first whether frame-check- 
sequence FCS is normal (Step S101). When this decision result is "NO", reception is ended after 
discarding the packet concerned (Step SI 10), and in being "YES", it progresses to Step S102. 
[0083]Next, if it progresses to Step SI 02, it judges whether the transmission classification of the 
data packet which received is "10", when transmission classification is "10", it progresses to Step 
SI 06, and in not being "10", it will progress to Step SI 03. 

[0084]Next, if it progresses to Step SI 03, it judges whether the receiving level of the data packet 
concerned is more than threshold LI, and when this decision result is "NO", it will progress to 
Step S 1 06, and, in "YES", will progress at Step S 1 04. 

[0085]Next, if it progresses to Step SI 04, it judges whether the transmission source address of 
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the data packet concerned is registered into the transfer-direct table, and when this decision result 
is "YES", it will progress to Step SI 06, and, in "NO", will progress to Step SI 05. Next, if it 
progresses to Step SI 05, the transmission source address of the data packet concerned will be 
registered into a transfer-direct table. And it progresses to Step SI 06. 

[0086]Thus, when reception of a data packet is performed, the transmission classification being 
"00" or "01" (namely, — the data packet concerned is transmitted by the transfer-direct method or 
the relay transfer method from other radio terminals), and, And when the receiving level is more 
than threshold LI, the address of the radio terminal which is the transmitting origin of the data 
packet concerned is registered into a transfer-direct table. In this case, registration is performed 
regardless of whether it addresses to a radio terminal besides whether the data packet concerned 
is a thing addressed to a local station etc. 

[0087]Next, if it progresses to Step SI 06, it will be judged whether the destination address of the 
data packet concerned is in agreement with the address of a local station. When this decision 
result is "NO", reception is ended after discarding the packet concerned (Step SI 10), and in 
being "YES", it progresses to Step S107. 

[0088]Next, if it progresses to Step SI 07, it will be judged whether the transmission 
classification of the data packet concerned is "01." When this decision result is "YES", reception 
is ended after discarding the packet concerned (Step SI 10). The packet concerned is because it is 
a normal receiving gestalt which it should be transmitted to a local station by the relay transfer 
method, and is received via a base transceiver station, although it addressed to the local station 
and was transmitted to it from other radio terminals. 

[0089]on the other hand, when the decision result of Step SI 07 is "YES", When transfer direct of 
the data packet concerned is carried out to a local station from other radio terminals 
(transmission classification "00"), or when relay transfer of the data packet concerned is carried 
out to a local station via a base transceiver station from other radio terminals (transmission 
classification "10"), it progresses to Step S108. 

[0090]Next, an ACK signal will be transmitted if it progresses to Step SI 08. When the data 
packet which received is transmitted from other radio terminals by the transfer-direct method 
here (transmission classification "00"), When an ACK signal is transmitted to addressing to a 
radio terminal which is the transmitting origin of the data packet concerned and the data packet 
concerned is transmitted from a base transceiver station by the relay transfer method 
(transmission classification "10"), an ACK signal is transmitted to a base transceiver station. 
[0091]Next, if it progresses to Step SI 09, the data packet which received will be passed to the 
upper layer and reception will be ended. 

[0092]In the receiving operation concerning this embodiment described above, it becomes 
possible to choose relay transfer to the radio terminal which does not fulfill transfer direct and 
quality to the radio terminal which fulfills the quality at the time of transfer direct by making the 
threshold LI into the receiving level with which it is satisfied of necessary quality. 
[0093]Next, with reference to the flow chart shown in drawing 5 , the send action of the data 
packet of the radio terminal in this embodiment is explained. Although this send action includes 
the processing which erases registration of the radio terminal in a direct communication table, 
the judgment method which starts claim 5 as the judgment method about the "registration 
cancellation conditions" whether to erase registration of a certain radio terminal is used for it. 
[0094]First, in a radio terminal, if the Request to Send of a data packet arises, a built-in retry 
counter will be set as "1" (Step S201). Next, it is judged whether the destination address of the 
data packet concerned is registered into the transfer-direct table (Step S202). When this decision 
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result is "YES", it progresses to Step S203, and in "NO", it progresses to Step S210. 
[0095]Next, if it progresses to Step S203 from Step S202, the transfer-direct method will be 
chosen. Next, it progresses to Step S204, the transmission classification "00" corresponding to 
the transfer-direct method is set as a data packet, and the data packet concerned is transmitted. 
[0096]Next, it progresses to Step S205 and it is judged whether the ACK signal from the radio 
terminal of an address was received. When this decision result is "YES", with an address radio 
terminal, the data packet which transmitted considers that it was received normally, and ends a 
send action. 

[0097]On the other hand, when the decision result of Step S205 is "NO", it progresses to Step 
S206, and it is judged whether the value of a retry counter is smaller than the predetermined 
threshold m2. And when this decision result is "YES", only "1" makes the value of a retry 
counter increase (Step S207), only the standby time determined at random stands by (Step S208), 
and a data packet is transmitted again (Step S204). Hereafter, similarly, an ACK signal is not 
received from a destination terminal, and when the value of a retry counter is less than [ m2 ], 
Step S207, S208, and Step S204 are repeated. 

[0098]And without receiving an ACK signal, when the value of a retry counter reaches the 
threshold m2, it progresses to Step S209 from Step S206. If it progresses to this step S209, the 
destination address of the data packet which is a transmission object will be deleted from a 
transfer-direct table. It is because it is considered to be difficult to the radio terminal of such a 
destination address to carry out packet transfer by the transfer-direct method. After processing of 
this step S209 is completed, it progresses to Step S210. As already explained, also when the 
destination address of the data packet concerned besides at the time of passing through 
processing of the above-mentioned step S209 is not registered into a transfer-direct table, it will 
progress to Step S210. 

[0099]Next, if it progresses to Step S210, the relay transfer method will be chosen. Next, it 
progresses to Step S21 1, the transmission classification "01" corresponding to the relay transfer 
method is set as a data packet, and the data packet concerned is transmitted. 
[0100]Next, it progresses to Step S212 and it is judged whether the ACK signal from the base 
transceiver station of an address was received. When this decision result is "YES", it considers 
that the data packet which transmitted was received normally, and a send action is ended. 
[0101]On the other hand, when the decision result of Step S212 is "NO", it progresses to Step 
S213, and it is judged whether the value of a retry counter is smaller than the predetermined 
maximum retry count N (however, it is N>m2.). And when this decision result is "YES", only 
"1" makes the value of a retry counter increase (Step S214), only the standby time determined at 
random stands by (Step S215), and a data packet is transmitted again (Step S21 1). Similarly an 
ACK signal is not hereafter received from the base transceiver station which is an address, and 
when the value of a retry counter is less than N, Step S214, S215, and Step S21 1 are repeated. 
[01 02] And when the value of a retry counter becomes the maximum retry count N, without 
receiving an ACK signal, it progresses to Step S216 from Step S213, a transmission data packet 
is discarded, and transmitting processing is ended. 

[01 03] According to the send action of the data packet in the radio terminal explained above. 
Even when an address radio terminal foresees during communication of a transmitting agency 
radio terminal and it moves to the position in which outer transfer direct is impossible, the 
method of the packet transfer applied to the address radio terminal concerned can be changed 
into the relay transfer method from the transfer-direct method. 

[01 04] With reference to the flow chart shown in following drawing 6 , the packet relay operation 
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of the base transceiver station in this embodiment is explained. First, if it is the data packet 
transmitted from the radio terminal and transmission classification receives what is "01" 
(namely, data packet transmitted from the radio terminal that the relay transfer method should be 
enforced), a base transceiver station, An ACK signal is transmitted to the radio terminal which is 
a transmitting agency (Step S301), and the address of the data packet which received judges 
whether it is a radio terminal accommodated in the base transceiver station concerned (Step 
S302). A base transceiver station judges whether the address of the data packet concerned is a 
radio terminal accommodated in the base transceiver station concerned, also when the data 
packet transmitted from the wired terminal is received (Step S302). 

[01 05 processing is ended without performing packet relay operation, when the decision result 
of this step S302 is "NO." 

[0106]On the other hand, when the decision result of Step S302 is "YES", That is, when the 
address of the data packet which received from the above-mentioned radio terminal or the wired 
terminal is the radio terminal accommodated in the base transceiver station concerned, relay 
operation which transmits the data packet concerned to the address radio terminal concerned is 
performed by the following procedures. 

[0107]First, it progresses to Step S303 and the value of a retry counter is set to "1." Next, it 
progresses to Step S304, the transmission classification "10" which indicates that it is the data 
packet transmitted from the base transceiver station that the relay transfer method should be 
enforced is set as the data packet concerned, and it transmits to the addressing to an address radio 
terminal concerned. 

[0108]Next, it progresses to Step S305 and it is judged whether the ACK signal from an address 
radio terminal was received. When this decision result is "YES", it considers that the data packet 
which transmitted was received normally, and relay operation is ended. 
[0109]On the other hand, when the decision result of Step S305 is "NO", it progresses to Step 
S306, and it is judged whether the value of a retry counter is smaller than the predetermined 
maximum retry count N. And when this decision result is "YES", only "1" makes the value of a 
retry counter increase (Step S3 07), only the standby time determined at random stands by (Step 
S308), and a data packet is transmitted again (Step S304). Hereafter, similarly, an ACK signal is 
not received from an address radio terminal, and when the value of a retry counter is less than N, 
Step S307, S308, and Step S304 are repeated. 

[01 10] And when the value of a retry counter becomes the maximum retry count N, without 
receiving an ACK signal, it progresses to Step S309 from Step S306, the data packet concerned 
is discarded, and relay processing is ended. 

[01 1 l]By operation of the base transceiver station explained above, the packet relay from the 
relay transfer and the wired terminal of a data packet to other radio terminals [ radio terminal ] to 
a radio terminal is attained. 

[01 12]Next, drawing 7 - drawing 12 show various kinds of examples of operation in this 
embodiment. Hereafter, with reference to these figures, the example of concrete operation of this 
embodiment is explained. 

[01 13]First, the operating-sequence figure of drawing 7 shows the example of operation in case a 
certain radio terminal B transmits a data packet to addressing to radio terminal A registered into 
the transfer-direct table. The radio terminal A is registered into the transfer-direct table of the 
radio terminal B in this example of operation. For this reason, when the data packet which should 
be transmitted to radio terminal A occurs, the radio terminal B sets transmission classification of 
the data packet concerned to "00", and makes a destination address the MAC Address of the 
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radio terminal A, and transmits by the transfer-direct method. 

[01 14]If this data packet is received, the radio terminal A judges whether that receiving level is 
more than threshold LI, and when it is less than [ threshold LI ], it will not perform registration 
to a transfer-direct table. On the other hand, when a receiving level is more than threshold LI, 
the MAC Address of the radio terminal B which is a transmitting agency is registered into a 
transfer-direct table. It transmits an ACK signal to addressing to radio terminal B which is the 
transmitting origin of the data packet concerned while it hands over the data packet concerned to 
the upper layer, since the data packet which received makes the MAC Address of the radio 
terminal A a destination address. 

[01 15]In the radio terminal B side, by reception of this ACK signal, it recognizes that 
transmission of the above-mentioned data packet was successful, and transmitting processing is 
ended. 

[01 16] As explained above, according to this embodiment, about the radio terminal registered 
into the transfer-direct table. Since a data packet is transmitted to an address radio terminal by 
the transfer-direct method which does not go via a base transceiver station, while reducing the 
overheads of relay, the time required of transmission can be shortened. 

[01 17]Next, in the case where the operating-sequence figure of drawing 8 t ransmits a data packet 
to addressing to radio terminal C by which the radio terminal A was registered into the transfer- 
direct table, The third party slack radio terminal B receives the data packet of this addressing to 
radio terminal C, and the example of operation in the case of registering the radio terminal A into 
a transfer-direct table is shown. 

[01 18]The radio terminal C is registered into the transfer-direct table of the radio terminal A in 
this example of operation. For this reason, when the data packet which should be transmitted to 
radio terminal C occurs, the radio terminal A sets transmission classification of the data packet 
concerned to "00", and makes a destination address the MAC Address of the radio terminal C, 
and transmits by the transfer-direct method. 

[01 19]The radio terminal C will transmit an ACK signal to radio terminal A, if this data packet is 
received. By receiving this ACK signal, the radio terminal A recognizes that transmission of 
packet data was successful, and ends transmitting processing. 

[0120]On the other hand, when the radio terminal B is located in the good place of a prospect for 
the radio terminal A, the data packet of addressing to radio terminal C transmitted from the radio 
terminal A may be received by the third party slack radio terminal B. In this case, the radio 
terminal B judges whether the receiving level of a data packet is more than threshold LI, and 
when it is more than threshold LI, it registers the MAC Address of the radio terminal A which is 
the transmitting origin of the data packet which received into a transfer-direct table. Since the 
data packet which received is a thing addressed to radio terminal C, it is discarded. On the other 
hand, when a receiving level is less than [ threshold LI ], registration to a transfer-direct table is 
not performed. 

[0121]As explained above, when a radio terminal receives the data packet of addressing to a 
radio terminal of others, and the receiving level is beyond a predetermined threshold, the radio 
terminal which is a transmitting agency is registered into a transfer-direct table by this 
embodiment. Therefore, when it is considered as the address of transfer direct, only the high 
radio terminal of ****** which can perform transfer direct by predetermined communication 
quality will be registered into a transfer-direct table, and the frequency of failure at the time of 
performing the transfer-direct method can be lessened. 

[0122]Next, the operating-sequence figure of drawing 9 shows the example of operation in case 
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relay transfer is performed from the radio terminal A to the radio terminal B by going via a base 
transceiver station. The MAC Address of the radio terminal B is not registered into the transfer- 
direct table of the radio terminal A in this example of operation. For this reason, the radio 
terminal A chooses the relay transfer method, when the data packet which should transmit to 
radio terminal B occurs, it makes a destination address the MAC Address of the radio terminal B, 
sets transmission classification to "01", and transmits the data packet concerned. 
[0123]Since the transmission classification is "01" when the above-mentioned data packet is 
received, a base transceiver station transmits an ACK signal to the radio terminal A. 
[0124]By receiving this ACK signal, the radio terminal A recognizes a transmitting success and 
ends transmitting processing. 

[0125]On the other hand, since the address of the above-mentioned data packet is the radio 
terminal B accommodated in the base transceiver station concerned, a base transceiver station 
sets transmission classification of the data packet concerned to "10", and transmits the data 
packet concerned. 

[0126]If this data packet is received, that transmission classification is "10", and since that 
destination address of the radio terminal B corresponds with the address of a local station, it will 
hand over the data packet concerned to the upper layer, and will transmit an ACK signal to a 
base transceiver station. By receiving this ACK signal, a base transceiver station recognizes a 
transmitting success of a data packet, and ends transmitting processing. 
[0127]Next, although the radio terminal A transmits a data packet to the radio terminal B 
registered into the transfer-direct table by the transfer-direct method, the operating-sequence 
figure of drawing 10 fails in this transmission, and shows the example of operation in the case of 
changing to the relay transfer method. It is being referred to as m2=l in this example of 
operation. 

[0128]The MAC Address of the radio terminal B is registered into the transfer-direct table of the 
radio terminal A in this example of operation. For this reason, the radio terminal A chooses the 
transfer-direct method, when the data packet which should transmit to radio terminal B occurs, it 
makes a destination address the MAC Address of the radio terminal B, sets transmission 
classification to "00", and transmits the data packet concerned. 

[0129]However, when the radio terminal B is moving out of this time, for example, the prospect 
of the radio terminal A, transmission of the above-mentioned data packet will be finished with 
failure. In this case, although resending of a data packet is performed for the value of a retry 
counter during the period below threshold m2, if the value of a retry counter reaches the 
threshold m2, the radio terminal A will erase registration of the radio terminal B in a transfer- 
direct table. 

[0130]Then, the radio terminal A transmits the transmission classification of the data packet 
addressed to radio terminal B as "01." 

[0131]Since the transmission classification is "01" when the above-mentioned data packet is 
received, a base transceiver station transmits an ACK signal to the radio terminal A. 
[0132]By receiving this ACK signal, the radio terminal A recognizes a transmitting success and 
ends transmitting processing. 

[0133]On the other hand, since the address of the above-mentioned data packet is the radio 
terminal B accommodated in the base transceiver station concerned, a base transceiver station 
sets transmission classification of the data packet concerned to "10", and transmits the data 
packet concerned. 

[0134]If this data packet is received, that transmission classification is "10", and since that 
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destination address of the radio terminal B corresponds with the address of a local station, it will 
hand over the data packet concerned to the upper layer, and will transmit an ACK signal to a 
base transceiver station. By receiving this ACK signal, a base transceiver station recognizes a 
transmitting success of a data packet, and ends transmitting processing. 

[01 35] Although each example of operation explained above is a thing in case the address radio 
terminal and the transmitting agency radio terminal are accommodated in the same base 
transceiver station, Also in the case where it is respectively accommodated in two base 
transceiver stations where the radio terminal A which delivers and receives a data packet, and the 
radio terminal B adjoin so that it may illustrate to drawing 1 1 , Registration of the same transfer- 
direct table as the above and registration cancellation can be performed, and packet transfer by 
the transfer-direct method or the relay transfer method can be performed. 
[0136]Next, the operating-sequence figure of drawing 12 shows the example of operation in the 
case of performing packet transfer from the radio terminal A in drawing 1 1 to the wired terminal 
Z. First, suppose that the data packet which should transmit to wired terminal Z occurred in the 
radio terminal A. In this case, since the wired terminal Z is not registered into the transfer-direct 
table of the radio terminal A, the radio terminal A chooses the relay transfer method, makes a 
destination address the MAC Address of the wired terminal Z, and transmits transmission 
classification as "01." 

[0137]If this data packet is received, since that transmission classification is "01", a base 
transceiver station will transmit an ACK signal to the transmitting agency radio terminal A. The 
radio terminal A recognizes a transmitting success by reception of this ACK signal, and ends 
transmitting processing. 

[0138]On the other hand, since the destination address of the above-mentioned data packet is not 
a thing of the radio terminal accommodated in the base transceiver station concerned, a base 
transceiver station changes the data packet concerned into an Ethernet packet, and transmits to 
Ethernet. 

[0139]If the above-mentioned Ethernet packet is received via Ethernet, since the destination 
address and address of a local station of the wired terminal Z correspond, it will hand over the 
Ethernet packet concerned to the upper layer. 

[01 40] As explained above, packet transfer of addressing to a wired terminal by the relay transfer 
method can be performed without according to this embodiment, producing the useless resending 
packet by transfer direct, even when an address is a wired terminal. 

[0141]In the above, the case where performed a judgment concerning a "registration condition" 
in the embodiment of the invention concerning claim 1 by the judgment method concerning 
claim 2, and the judgment about "registration cancellation conditions" was performed by the 
judgment method concerning claim 5 was explained to the example. However, the judgment 
method about the "registration condition" and the "registration cancellation conditions" which 
were adopted in this embodiment is illustration to the last. In carrying out this invention, the 
judgment method which starts claim 6 or 7 instead of the judgment method which may adopt the 
judgment method which starts claim 3 or 4 instead of the judgment method concerning claim 2, 
and starts claim 5 may be adopted. 

[0142JC. It is a radio packet transfer method concerning claim 1, and a 2nd embodiment book 
embodiment performs the judgment about a "registration condition" by the judgment method 
concerning claim 2, and it uses together the judgment method which starts the judgment method 
and claim 8 concerning claim 5 in the judgment about "registration cancellation conditions", and 
perform it. 
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[0143]In this embodiment, the format of the radio packet delivered and received between a radio 
terminal and a radio terminal and between a radio terminal and a base transceiver station is as 
having been shown in above-shown drawing 2 like a 1st embodiment of the above. Like a 1st 
embodiment of the above, each radio terminal memorizes the transfer-direct table illustrated to 
above-shown drawing 4, and performs selection of the transfer-direct method or the relay 
transfer method according to the contents of registration of this transfer-direct table. 
[01 44] Drawing 13 is a flow chart which shows the receiving operation of the data packet of the 
radio terminal in this embodiment. In this receiving operation, the judgment about a "registration 
condition" is performed by the judgment method set to ml=l in claim 2, and the judgment about 
"registration cancellation conditions" is performed by the judgment method set to m3=l in claim 
8. Of course, changing the flow of drawing 13 so that ml or m3 can be carried out in such a 
mode well also as two or more is being able to accomplish easily if it is a person skilled in the 
art. 

[0145]A radio terminal will judge first whether frame-check-sequence FCS of the data packet 
concerned is normal, if a data packet is received (Step S301). And when frame-check-sequence 
FCS is normal, it progresses to Step S402. When abnormalities are observed in frame-check- 
sequence FCS, the data packet which received is discarded (Step S413), and reception is ended. 
[0146]Next, if it progresses to Step S402, it will be judged whether the transmission 
classification of the data packet which received is "10." When this decision result is "YES", it 
progresses to Step S409. 

[0147]On the other hand, when the data packet which received is received from a radio terminal 
that the transfer-direct method should be enforced (transmission classification = "00"), or when 
the data packet concerned is received from a radio terminal that the relay transfer method should 
be enforced (transmission classification = "01"). The decision result of Step S402 serves as 
"NO", and will progress to Step S403. 

[0148]Next, if it progresses to Step S403, it will be judged whether the receiving level at the time 
of reception of the data packet concerned is more than threshold LI . When this decision result is 
"YES", it progresses to Step S404, and it is judged whether the transmission source address of 
the data packet concerned is registered into the transfer-direct table of the radio terminal 
concerned. And when this decision result is "NO", he registers the transmission source address 
concerned into a transfer-direct table (Step S405), and follows it to Step S409. When the 
decision result of the above-mentioned step S404 is "YES", it progresses to Step S409, without 
performing registration (Step S405) to a transfer-direct table. 

[0149]On the other hand, when the receiving level of a data packet is less than [ threshold LI ], it 
progresses to Step S406 from Step S403, and it is judged whether the receiving level of a data 
packet is more than threshold L2. Here, when a receiving level is more than threshold L2, it 
progresses to Step S409. On the other hand, when a receiving level is less than [ threshold L2 ], it 
is judged whether the transmission source address of the data packet concerned is registered into 
the transfer-direct table of the radio terminal concerned (Step S407). And when this decision 
result is "YES", registration of the transmission source address concerned in a transfer-direct 
table is erased (Step S408), and it progresses to Step S409. When the decision result of the 
above-mentioned step S407 is "NO", it progresses to Step S409, without performing registration 
cancellation (Step S408) in a transfer-direct table. 

[0150]Thus, when reception of a data packet is performed in this embodiment, the transmission 
classification being "00" or "01" (namely, ~ the data packet concerned is transmitted by the 
transfer-direct method or the relay transfer method from other radio terminals), and, And when 
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the receiving level is more than threshold LI, the transmitting agency radio terminal of the data 
packet concerned is registered into a transfer-direct table. Reception of the data packet whose 
transmission classification is "00" or "01" is performed, and when the receiving level at that time 
is less than [ threshold L2 ], registration of the transmitting agency radio terminal of the data 
packet concerned in a transfer-direct table is canceled. In this case, registration and registration 
cancellation are performed regardless of whether it addresses to a radio terminal besides whether 
the data packet concerned is a thing addressed to a local station etc. 

[0151]Next, if it progresses to Step S409, it will be judged whether the destination address of the 
data packet concerned is in agreement with the address of a local station. When this decision 
result is "NO", reception is ended after discarding the packet concerned (Step S413), and in 
being "YES", it progresses to Step S410. 

[0152]Next, if it progresses to Step S410, it will be judged whether the transmission 
classification of the data packet concerned is "01." When this decision result is "YES", reception 
is ended after discarding the packet concerned (Step S413). The packet concerned is because it is 
a normal receiving gestalt which it should be transmitted to a local station by the relay transfer 
method, and is received via a base transceiver station, although it addressed to the local station 
and was transmitted to it from other radio terminals. 

[0153]on the other hand, when the decision result of Step S410 is "NO", When transfer direct of 
the data packet concerned is carried out to a local station from other radio terminals 
(transmission classification "00"), or when relay transfer of the data packet concerned is carried 
out to a local station via a base transceiver station from other radio terminals (transmission 
classification "10"), it progresses to Step S41 1. 

[0154]Next, an ACK signal will be transmitted if it progresses to Step S41 1 . When the data 
packet which received is transmitted from other radio terminals by the transfer-direct method 
here (transmission classification "00"), When an ACK signal is transmitted to addressing to a 
radio terminal which is the transmitting origin of the data packet concerned and the data packet 
concerned is transmitted from a base transceiver station by the relay transfer method 
(transmission classification "10"), an ACK signal is transmitted to a base transceiver station. 
[0155]Next, if it progresses to Step S412, the data packet which received will be passed to the 
upper layer and reception will be ended. 

[0156]In the receiving operation concerning this embodiment described above, it becomes 
possible to choose relay transfer to the radio terminal which does not fulfill transfer direct and 
quality to the radio terminal which fulfills the quality at the time of transfer direct by making the 
thresholds LI and L2 into the receiving level with which it is satisfied of necessary quality. The 
change frequency of transfer direct and relay transfer can be controlled by being referred to as 
L1>L2. Therefore, when the control load accompanying the change of transfer direct and relay 
transfer is large, the influence which it has on a radio terminal can be inhibited. 
[0157]In the state where the radio terminal A is registered into the transfer-direct table of the 
radio terminal B, and the radio terminal B is registered into the transfer-direct table of the radio 
terminal A, drawing 14 shows the example of an operating sequence when packet transfer by the 
transfer-direct method is performed from the radio terminal A to the radio terminal B. 
[01 5 8] As shown in this drawing 14 , the radio terminal B will judge whether that receiving level 
is more than threshold L2, if the packet from the radio terminal A is received. Although the radio 
terminal A and the radio terminal B were performing communication by the transfer-direct 
method till then here, when it moves to the place which the radio terminal B left distantly [ radio 
terminal / A ], the above-mentioned receiving level in the radio terminal B may be less than [ 
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threshold L2 ]. In such a case, in the radio terminal B, the registration in the transfer-direct table 
of the radio terminal A which is the transmitting origin of the packet concerned is erased. About 
the packet which received, it hands over to the upper layer, and an ACK signal is transmitted to 
radio terminal A. 

[0159]By thus, the cause of relative physical relationship with the radio terminal registered into 
the transfer-direct table getting worse according to this embodiment. When deterioration of the 
communication quality at the time of performing transfer direct to the addressing to a radio 
terminal concerned is expected, registration of the radio terminal concerned in a transfer-direct 
table will be erased, and packet transfer of the addressing to a radio terminal concerned will be 
performed by the relay transfer method that necessary quality can be maintained. 
[01 60] As mentioned above, although the characteristic example of this embodiment of operation 
was explained, about other operations, it is the same as that of operation of a 1st embodiment of 
the above that already explained. That is, the flow of the send action of the packet of the radio 
terminal in this embodiment is the same as what was already explained with reference to drawing 
5 . In operation of the packet transmission shown to drawing 5 that it already explained, the 
judgment about "registration cancellation conditions" is performed by the judgment method 
concerning claim 5. Therefore, at this embodiment, the judgment about "registration cancellation 
conditions" will be performed in accordance with the judgment method which starts claim 8 in 
the receiving operation ( drawing 13 ) of a radio terminal, and the judgment about "registration 
cancellation conditions" will be performed in accordance with the judgment method concerning 
claim 5 by the send action of a radio terminal. The judgment method which starts claim 8 in this 
way, and the judgment method concerning claim 5 may not be used together, but only the 
judgment method concerning claim 8 may be used, and the judgment by the judgment method 
concerning claim 5 may be omitted. 

[0161]The operation flow of the packet relay of the base transceiver station in this embodiment 
is the same as what was already explained with reference to drawin g 6 . The example of an 
operating sequence in case a radio terminal transmits a packet to addressing to a radio terminal 
registered into the transfer-direct table is the same as what was shown in above-shown drawing 
7, and the example of an operating sequence in case a radio terminal registers other radio 
terminals into a transfer-direct table is the same as what was shown in above-shown drawing 8 . 
The example of an operating sequence in case a radio terminal furthermore transmits a packet to 
addressing to a radio terminal which is not registered into a transfer-direct table is the same as 
what was shown in above-shown drawing 9 . The operating sequence when the packet to which 
the radio terminal B is registered into the transfer-direct table of the radio terminal A, for 
example, and the radio terminal B was transmitted from the radio terminal A is unreceivable is 
the same as what was shown in above-shown drawing 10 . Also in the case where it is 
respectively accommodated in two base transceiver stations where the radio terminal A which 
delivers and receives a data packet, and the radio terminal B adjoin so that it may illustrate to 
above-shown drawing IT , Registration of the same transfer-direct table as the above and 
registration cancellation can be performed, and packet transfer by the transfer-direct method or 
the relay transfer method can be performed. The operating sequence in case a radio terminal and 
a wired terminal perform packet transfer is the same as that of what was shown in above-shown 
drawing 12 . 

[01 62] As mentioned above, although this embodiment was described to the example, the case 
where perform the judgment about a "registration condition" by the judgment method concerning 
claim 2, and it carries out by using together the judgment method which starts the judgment 
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method and claim 8 concerning claim 5 in the judgment about "registration cancellation 
conditions", The judgment method which starts claim 9 or 10 instead of the judgment method 
which uses the judgment method which starts claim 6 or 7 instead of the judgment method which 
uses the judgment method which starts claim 3 or 4 instead of the judgment method concerning 
claim 2, or starts claim 5, or starts claim 8 may be used. As mentioned above, the judgment by 
the judgment method concerning claim 5 may be omitted. 

[0163]D. In a 3rd embodiment book embodiment, the format of the radio packet delivered and 
received between a radio terminal and a radio terminal and between a radio terminal and a base 
transceiver station is as having been shown in above-shown drawing 2 like each above- 
mentioned embodiment. Like each above-mentioned embodiment, each radio terminal 
memorizes the transfer-direct table illustrated to above-shown dra wing 4 , and performs selection 
of the transfer-direct method or the relay transfer method according to the contents of registration 
of this transfer-direct table. In this embodiment, a watchdog timer is prepared for each [ register 
with a transfer-direct table ] radio terminal of every. About the directions for these watchdog 
timers, it clarifies in explanation of this embodiment of operation. 

[0164]In this embodiment, the radio terminal of the registration condition for registering the 
MAC Address of arbitrary radio terminals into a transfer-direct table is the same as that of what 
was already explained in each above-mentioned embodiment. 

[0165]He is trying to, require that following either should be filled with this embodiment on the 
other hand about the registration cancellation conditions for deleting the MAC Address of a radio 
terminal from a transfer-direct table. 

[0166]Registration cancellation condition **: The situation of having transmitted a packet from a 
local station by the transfer-direct method to the radio terminal concerned, and becoming packet 
transmission non completion occurred by the frequency beyond a predetermined limit 
(equivalent to claims 5-7). 

[0167]Registration cancellation condition **: The situation where a local station received the 
packet transmitted with the radio terminal concerned with the receiving level of less than a 
predetermined threshold occurred by the frequency beyond a predetermined limit (equivalent to 
claims 8-10). 

[0168]Registration cancellation condition ** : The situation where a local station receives the 
packet which fixed time and the radio terminal concerned transmitted with the receiving level 
beyond a predetermined threshold does not arise once, And the thing which the situation of 
transmitting a packet from a local station to the radio terminal concerned, and becoming packet 
transmission completion does not produce once (equivalent to claim 11). 

[01 69] A 2nd embodiment of the above is also used for registration cancellation condition ** and 
** among the above. In addition to these, the above-mentioned registration cancellation 
condition ** is used for this embodiment. 

r01701 Drawing 15 and drawing 16 are flow charts which show the receiving operation of the 
data packet of the radio terminal in this embodiment. In most [ of receiving operation ] most [ 
flows (above-shown drawing 13 ) and ] of a radio terminal in a 2nd embodiment of the above, the 
flow of this receiving operation is the same. However, Steps S405 and S408 in above-shown 
drawing 13 are transposed to Step S405A and S408A by this embodiment on the relation which 
newly added the above-mentioned registration cancellation condition **, and still newer step 
S421 A-S 423 A in this embodiment is added. About other steps, there are not a thing of above- 
shown drawing 13 and a change. About these, what was used in above-shown drawing 13, and a 
common thing are used as a number of a step. 
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[0171]It is as follows when the main point of the receiving operation of the data packet of a radio 
terminal is explained according to the flow of drawing 15 and drawing 16. 
[0172]When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet beyond threshold LI, The address of the transmitting agency radio 
terminal of the data packet concerned is registered into a transfer-direct table, and the watchdog 
timer corresponding to the concerned transmitting former radio terminal is started (Step S401, 
S402, S403, S404, S405A). However, when the address of the transmitting agency radio terminal 
of the data packet concerned is already registered into the transfer-direct table, only processing 
which restarts a watchdog timer is performed (Step S401, S402, S403, S404, S421A). 
[01 73] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet below threshold L2, Registration of the address of the transmitting 
agency radio terminal of the data packet concerned in a transfer-direct table is erased, and the 
watchdog timer corresponding to the concerned transmitting former radio terminal is stopped 
(Step S401, S402, S403, S406, S407, S408A). 

[01 74] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet beyond threshold L2, A watchdog timer is restarted when the address of 
the transmitting agency radio terminal of the data packet concerned is already registered into the 
transfer-direct table (Step S401, S402, S403, S406, S422A, S423A). 

[0175]The above is the contents of processing of the transfer-direct table relation performed with 
reception of the data packet by a radio terminal, and watchdog timer-related processing. It is 
judged whether after finishing these processings, a radio terminal is the transmission 
classification "00" or the data packet of "10" which the data packet addressed to the local station 
(Step S409, S410), When this decision result is affirmative, transmission of an ACK signal and 
delivery to the upper layer of a data packet are performed (Step S412). About the processing 
after this step S409, there are not a 2nd embodiment of the above and a place which changes in 
any way. 

[0176]Next, drawing 17 is a flow chart which shows the send action of the data packet of the 
radio terminal in this embodiment. In most [ of a send action ] most [ flows (above-shown 
drawing 5) and ] of a radio terminal in a 1st embodiment of the above, the flow of this send 
action is the same. However, Step S209 in above-shown drawing 5 is transposed to Step S209A 
by this embodiment on the relation which newly added the above-mentioned registration 
cancellation condition **, and the still newer step S221A in this embodiment is added. About 
other steps, there are not a thing of above-shown drawing 5 and a change. About these, what was 
used in above-shown drawing 5 , and a common thing are used as a number of a step. 
[0177]It is as follows when the main point of the send action of the data packet of a radio 
terminal is explained according to the flow of drawing 17 . 

[01 78] A radio terminal restarts the watchdog timer corresponding to an address radio terminal, 
when transmission classification receives an ACK signal after transmission of the data packet 
which is "00" (transfer direct) (Step S201, S202, S203, S204, S205, S221A). 
[01 79] After a radio terminal transmits the data packet whose transmission classification is "00" 
(transfer direct), at however, the time of ** in which a radio terminal does not receive an ACK 
signal continuously twice [ m ]. While erasing registration of the address of the address radio 
terminal concerned in a transfer-direct table, the watchdog timer corresponding to the address 
radio terminal concerned is stopped (Step S205, S206, S209A). 

[0180]In this case, resending of the data packet concerned is performed by the relay transfer 
method (Steps S210-S216). Since it is the same as what was already explained in a 1st 
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embodiment about this relay transfer method, explanation is omitted here. 
[0181]Now, as already explained, the radio terminal in this embodiment performs the time check 
by a watchdog timer about each radio terminal which registered the address into the transfer- 
direct table (Step S405A of drawing 15 ). And if one of watchdog timers becomes time over, the 
watchdog timer exaggerated routine shown in drawing 1 8 will perform the radio terminal 
concerning this embodiment, and the address of the radio terminal corresponding to the 
watchdog timer used as time over will be deleted from a transfer-direct table. 
[01 82] When the watchdog timer which started the time check receives a data packet with the 
receiving level beyond threshold LI from the radio terminal corresponding to the watchdog timer 
concerned here (Step S421A of drawing 15), A data packet is received with the receiving level 
beyond threshold L2 from the radio terminal corresponding to the watchdog timer concerned, 
And when the radio terminal concerned is registered into the transfer-direct table (Step S423 A of 
drawing 15), or when a data packet is transmitted to the radio terminal corresponding to the 
watchdog timer concerned by the transfer-direct method and an ACK signal is received (Step 
S221A of drawing 17 ), it restarts. 

[0183]Therefore, cover fixed time (timer set time of a watchdog timer), and a data packet is not 
received once with the threshold LI or the receiving level beyond L2 from the radio terminal 
corresponding to the watchdog timer concerned, And a data packet is transmitted by the transfer- 
direct method to the radio terminal corresponding to the watchdog timer concerned, When the 
situation where it ends with a success does not arise once, (registration cancellation condition ** 
mentioned above) and the watchdog timer concerned serve as time over, and the registration to 
the transfer-direct table of the radio terminal corresponding to the watchdog timer concerned is 
canceled. 

[0184]Next, with reference to drawing 19 - each operating-sequence figure of drawing 22 , 
various kinds of examples of this embodiment of operation are explained still more concretely. 
[0185]First, drawing 19 shows the operating sequence in case a radio terminal transmits a data 
packet to addressing to a radio terminal registered into the transfer-direct table by the transfer- 
direct method. 

[0186]The radio terminal A is registered into the transfer-direct table of the radio terminal B in 
drawing 19 . For this reason, in the radio terminal B, if the data packet which should be 
transmitted to radio terminal A arises, the radio terminal B will choose the transfer-direct 
method, will make a destination address the MAC Address of the radio terminal A, will set 
transmission classification to "00", and will transmit the data packet concerned. 
[0187]If this data packet is received, it judges a receiving level, and the radio terminal A will 
register the MAC Address of the transmitting agency radio terminal B into a transfer-direct table, 
when a receiving level is more than threshold LI, and will start the watchdog timer 
corresponding to the radio terminal B. 

[0188]The transmission classification of the data packet which received is "00", and since the 
destination address of the radio terminal A corresponds with the MAC Address of a local station, 
it transmits an ACK signal to transmitting agency radio terminal B, and hands over the data 
packet concerned to the upper layer. 

[0189]If this ACK signal is received, the radio terminal B will recognize that the data packet 
transmission by the transfer-direct method addressed to radio terminal A was successful, and will 
restart the watchdog timer corresponding to the radio terminal A. 

[0190]Next, drawing 20 shows the operating sequence in the case of registering the transmitting 
agency radio terminal of the data packet into a transfer-direct table in connection with a radio 
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terminal receiving the data packet transmitted to other addressing to a radio terminal. 
[0191]The radio terminal C is registered into the transfer-direct table of the radio terminal A in 
drawing 20 . For this reason, in the radio terminal A, if the data packet which should be 
transmitted to radio terminal C arises, the radio terminal A will choose the transfer-direct 
method, will make a destination address the MAC Address of the radio terminal C, will set 
transmission classification to "00", and will transmit the data packet concerned. 
[0192]The radio terminal C will transmit an ACK signal to the transmitting agency radio 
terminal A, if this data packet is received. It recognizes that the data packet transmission by the 
transfer-direct method for the radio terminal C finished the radio terminal A with a success by 
receiving this ACK signal. 

[0193]By the way, the data packet of the above-mentioned addressing to radio terminal C may be 
received by the third party slack radio terminal B. 

[0194]In this case, the radio terminal B judges whether a receiving level is more than threshold 
LI . And when a receiving level is more than threshold LI, the MAC Address of the transmitting 
agency radio terminal A of the data packet concerned is registered into a transfer-direct table, 
and the watchdog timer corresponding to the radio terminal A is started. Since it is a thing 
addressed to radio terminal C, the data packet which received is discarded. 
[0195]Next, drawing 21 receives the data packet to which the radio terminal was transmitted by 
the transfer-direct method, and since the receiving level in that case is less than a threshold, it 
shows the operating sequence in which a radio terminal erases the registration in the transfer- 
direct table of the transmitting agency radio terminal of the data packet concerned. 
[0196]In drawing 21 , the MAC Address of the radio terminal B is registered into the transfer- 
direct table of the radio terminal A, and the MAC Address of the radio terminal A is registered 
into the transfer-direct table of the radio terminal B. For this reason, in the radio terminal A, if 
the data packet which should be transmitted to radio terminal B arises, the radio terminal A will 
choose the transfer-direct method, will make a destination address the MAC Address of the radio 
terminal B, will set transmission classification to "00", and will transmit the data packet 
concerned. 

[0197]If this data packet is received, it judges a receiving level, and the radio terminal B will 
delete the MAC Address of the transmitting agency radio terminal A from a transfer-direct table, 
when a receiving level is less than [ threshold L2 ], and will stop the watchdog timer 
corresponding to the radio terminal A. 

[0198]The transmission classification of the data packet which received is "00", and since the 
destination address of the radio terminal B corresponds with the MAC Address of a local station, 
it transmits an ACK signal to transmitting agency radio terminal A, and hands over the data 
packet concerned to the upper layer. 

[0199]If this ACK signal is received, the radio terminal A will recognize that the data packet 

transmission by the transfer-direct method addressed to radio terminal B was successful, and will 

restart the watchdog timer corresponding to the radio terminal B. 

[0200]Next, drawing 22 has illustrated the operating sequence when the watchdog timer 

corresponding to a certain radio terminal becomes time over in a radio terminal. 

[0201]The MAC Address of the radio terminal B is registered into the transfer-direct table of the 

radio terminal A in drawing 22 . Therefore, with the radio terminal A, the time check by the 

watchdog timer corresponding to the radio terminal B is ******. And although the data packet 

addressed to radio terminal A is transmitted 3 times by the transfer-direct method from the radio 

terminal B, all end in the example shown in drawing 22 in failure. For this reason, in the radio 
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terminal A, the watchdog timer corresponding to the radio terminal B serves as time over, and 
the radio terminal A erases registration of the radio terminal B in a transfer-direct table. 
[0202]Then, the data packet which should be transmitted to radio terminal B in the radio terminal 
A occurs. However, since the radio terminal B is not registered into the transfer-direct table of 
the radio terminal A at this time, the radio terminal A transmits the data packet addressed to 
radio terminal B by the relay transfer method. 

[0203 ]In [ as explained above ] this embodiment, Even if it registers a radio terminal into a 
transfer-direct table, after that and beyond fixed time. In not receiving the data packet transmitted 
from the radio terminal concerned and not producing the situation where the transfer direct of the 
addressing to a radio terminal concerned is successful, either, registration of the radio terminal [ 
in / it is rich and / nothing and a transfer-direct table ] concerned which fell into the situation 
with difficult application of the transfer-direct method by causes, such as movement of the radio 
terminal concerned, is erased, and the data packet of the addressing to a radio terminal concerned 
is transmitted by the relay transfer method henceforth. 

[0204]As mentioned above, although the characteristic example of this embodiment of operation 
was explained, about other operations, it is the same as that of operation of 1st and 2nd 
embodiments of the above that already explained. 

[0205 ]E. A 4th embodiment book embodiment is an embodiment which applied this invention to 
the radio packet transfer system which consists of a radio terminal which has two kinds of 
modes, a power save mode and an active mode, and is an embodiment of the invention 
concerning claim 12. 

[0206] Drawing 23 shows the radio packet format delivered and received between the radio 
terminal and radio terminal in this embodiment, and between a radio terminal and a base 
transceiver station, drawing 23 (a) is the format of a data packet, and drawing 23 (b) is the format 
of an ACK signal. 

[0207]As shown in drawin g 23 (a), the data packet in this embodiment contains the power save 
mode flag. When setting this power mode flag as "1", transmitting a data packet, when changing 
to a power save mode, and changing to an active mode, a radio terminal sets this power mode 
flag as "0", and transmits a data packet. 

[0208]A radio terminal notifies beforehand starting of the receiver in a power save mode which 
can be set working, and the cycle of a stop to a base transceiver station. When the data packet of 
addressing to a radio terminal which is operating by the power save mode is received, a base 
transceiver station buffers the data packet concerned, and transmits the data packet concerned to 
the timing which the receiver of the address radio terminal concerned has started. 
[0209]Also in this embodiment, although the data packet by the transfer-direct method can be 
transmitted from a radio terminal to other radio terminals, When the data packet by the transfer- 
direct method is transmitted to addressing to a radio terminal which is operating by the power 
save mode, a possibility of transmission being performed to the timing which the receiver has 
stopped and becoming transmitting non completion is high. Then, he is trying to also register 
into a transfer-direct table the power save mode flag of whether the radio terminal concerned 
besides the MAC Address of the radio terminal in which each radio terminal can apply the 
transfer-direct method as shown in drawing 24 is working at a power save mode in this 
embodiment. 

[0210~| Drawing 25 and drawing 26 are flow charts which show the receiving operation of the 
data packet of the radio terminal in this embodiment. In most [ of receiving operation ] most [ 
flows (above-shown drawing 13 ) and ] of a radio terminal in a 2nd embodiment of the above, the 
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flow of this receiving operation is the same. However, new Step S431B and S432B are added to 
the flow of above-shown drawing 13 on the relation in which each radio terminal operates not 
only in an active mode but a power save mode. About other steps, there are not a thing of above- 
shown drawing 13 and a change. About these, what was used in above-shown drawing 13 , and a 
common thing are used as a number of a step. 

[021 l]It is as follows when the main point of the receiving operation of the data packet of a radio 
terminal is explained according to the flow of drawing 25 and drawing 26 . 
[0212]Transmission classification is "00" or "01", and a radio terminal registers the address of 
the transmitting agency radio terminal of the data packet concerned into a transfer-direct table, 
when a receiving level receives the data packet beyond threshold LI (Step S401, S402, S403, 
S404, S405). 

[02 13] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet below threshold L2, Registration of the address of the transmitting 
agency radio terminal of the data packet concerned in a transfer-direct table is erased (Step S401, 
S402, S403, S406, S407, S408). 

[02 14] A radio terminal judges whether the address of the transmitting agency radio terminal of 
the data packet concerned is registered into the transfer-direct table, when transmission 
classification receives the data packet which is "00" or "01" (Step S431B). And when the address 
of the transmitting agency radio terminal is registered, the power mode save flag corresponding 
to the concerned transmitting former radio terminal registered into the transfer-direct table is 
updated with the power save mode flag in the data packet concerned. Since such operation is 
performed in each radio terminal, when a certain radio terminal transmits a data packet, It will be 
well-known to the information whether the radio terminal concerned is working at a power save 
mode, to each radio terminal which received the data packet concerned, and it will be registered 
into the transfer-direct table of each radio terminal. 

[0215]The above is the contents of processing of the transfer-direct table relation performed with 
reception of the data packet by a radio terminal. It is judged whether after finishing these 
processings, a radio terminal is the transmission classification "00" or the data packet of "10" 
which the data packet addressed to the local station (Step S409, S410), When this decision result 
is affirmative, transmission of an ACK signal and delivery to the upper layer of a data packet are 
performed (Step S412). About the processing after this step S409, there are not a 2nd 
embodiment of the above and a place which changes in any way. 

[0216]Next, drawing 27 is a flow chart which shows the send action of the data packet of the 
radio terminal in this embodiment. In most [ of a send action ] most [ flows (above-shown 
drawing 5 ) and ] of a radio terminal in a 1st embodiment of the above, the flow of this send 
action is the same. However, the new step S23 IB is added to the flow of above-shown drawing 5 
on the relation in which each radio terminal operates not only in an active mode but a power save 
mode. About other steps, there are not a thing of above-shown drawing 5 and a change. About 
these, what was used in above-shown drawing 5 , and a common thing are used as a number of a 
step. 

[02 1 7]It is as follows when the send action of the data packet of the radio terminal in this 
embodiment is explained according to the flow of drawing 27 . That is, a radio terminal judges 
whether the address corresponding to the address radio terminal of the data packet concerned is 
registered into the transfer-direct table, when the data packet which should be transmitted to 
other radio terminals arises (Step S202). And when the address corresponding to an address radio 
terminal is registered into the transfer-direct table, the contents of the power save mode flag 
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corresponding to the address radio terminal are read from a transfer-direct table, and it is judged 
whether the power save mode flag concerned is "0." And when the power save mode flag 
operates by "0" and the address radio terminal is operating by the active mode. Transmission of 
the data packet concerned by the transfer-direct method is tried (Steps S203-S209), and when 
this goes wrong, transmission by the relay transfer method is performed (Steps S210-S216). On 
the other hand, transmission by the relay transfer method is performed, without completely 
trying transmission by the transfer-direct method, when the power save mode flag operates by 
"1" and the address radio terminal is operating by the power save mode (Steps S210-S216). 
Since it is the same as what was already explained in a 1st embodiment about the transmission 
(Steps S203-S209) by the transfer-direct method, and the transmission (Steps S210-S216) by the 
relay transfer method, explanation here is omitted. 

[0218]Since operation in case a base transceiver station relays a data packet in this embodiment 
is the same as that of the case (refer to above-shown drawin g 6 ) of a 1st embodiment of the 
above, explanation is omitted. 

[0219]Next, drawing 28 and drawing 29 are the operating-sequence figures showing the example 
of 1 operation of this embodiment. In this example of operation, when the radio terminal A 
changes from an active mode to a power save mode, it is transmitting the data packet in advance 
of it. As for this data packet, in order that the transmitting agency radio terminal A may change 
to the power save mode, the power save mode flag is "1", and transmission classification has 
become "01 A base transceiver station transmits an ACK signal to radio terminal A, when this 
data packet is received, and the radio terminal A recognizes a transmitting success of a data 
packet by reception of this ACK signal. 

[0220]In this example of operation, the radio terminal B has received the above-mentioned data 
packet transmitted from the radio terminal A. Here, the address of the radio terminal A is 
registered into the transfer-direct table of the radio terminal B. When the receiving level of the 
data packet concerned is more than threshold L2, the radio terminal B, The power save mode 
flag corresponding to the transmitting agency radio terminal A of the data packet concerned in a 
transfer-direct table is updated with the power save mode flag (= " 1 ") contained in the data 
packet concerned. Since it is not a thing addressed to radio terminal B, the data packet concerned 
is discarded. 

[0221]Then, in the radio terminal B, the data packet which should be transmitted to radio 
terminal A occurs. In this example of operation, since the MAC Address of the address radio 
terminal A is registered into the transfer-direct table of the radio terminal B, the radio terminal B 
judges whether the power mode save flag corresponding to the address radio terminal A 
registered into the transfer-direct table is "1." In this case, since the power mode flag concerned 
is "1", the radio terminal B makes a destination address the MAC Address of the radio terminal 
A, sets transmission classification to "01", and transmits a data packet. A base transceiver station 
will transmit an ACK signal to transmitting agency radio terminal B, if this data packet is 
received. The radio terminal B recognizes that transmission of the data packet was successful by 
reception of this ACK signal. 

[0222]Here, the base transceiver station grasps the cycle of starting of the receiver of the radio 
terminal A, and a stop which recognizes that the radio terminal A is operating by the power save 
mode, and is operating by the power save mode. Then, a base transceiver station buffers the data 
packet of addressing to radio terminal A which received from the above-mentioned radio 
terminal B, and transmits the data packet concerned to the timing which the receiver of the radio 
terminal A is starting. The radio terminal A will be handed over to the upper layer, if this data 
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packet is received. 

[0223 ]F. A 5th embodiment book embodiment is an embodiment of the invention concerning 
claim 13. The format of the radio packet delivered and received in this embodiment between a 
radio terminal and a radio terminal and between a radio terminal and a base transceiver station is 
as having been shown in above-shown drawing 23. The receiving operation of the data packet of 
a radio terminal is the same as that of a 4th embodiment ( drawin g 25 and drawing 26 ) of the 
above. 

[0224]The flow of the send action of a data packet which a radio terminal performs in this 
embodiment is shown in drawing 30 and drawing 3 1 . New step S241 C-S 247C is added to the 
flow (drawing 27) of a send action [ in / in the flow of this send action / a 4th embodiment of the 
above ]. About other steps, when it changes with the thing in a 4th embodiment of the above, 
there are nothings. About such a step, the same step number as what was used in drawing 27 is 
used. 

[0225 ]In the case where a transmitting agency radio terminal tends to transmit a data packet to 
other addressing to a radio terminal, The address radio terminal concerned is registered into the 
transfer-direct table, and when the power save mode flag of the address radio terminal concerned 
is "0" (namely, active mode), A transmitting agency radio terminal chooses the transfer-direct 
method first (Step S201, S202, S231B, S203). 

[0226]Next, a transmitting agency radio terminal judges whether the address radio terminal is 
registered into the authentication success table (Step S241C). Here, the address of the radio 
terminal which succeeded in the past and attestation is registered into the authentication success 
table. The operation which registers the address of a radio terminal to an authentication success 
table is mentioned later. 

[0227] When the decision result of the above-mentioned step S241C is "YES", a transmitting 
agency radio terminal transmits the data packet by the transfer-direct method to an address radio 
terminal promptly (Steps S204-S209). 

[0228]On the other hand, when the decision result of Step S241C is "NO", a radio terminal 
judges whether the address radio terminal is registered into the attestation refusal table (Step 
S242C). Here, the address of the radio terminal in which the past and attestation were refused is 
registered into the attestation refusal table. The operation which registers the address of a radio 
terminal to an attestation refusal table is mentioned later. 

[0229] When the decision result of the above-mentioned step S242C is "YES", a radio terminal 
performs processing for transmission of the data packet by the relay transfer method (Steps 
S210-S216). 

[0230]On the other hand, when the decision result of the above-mentioned step S242C is "NO", 
a radio terminal transmits an authentication demand to an address radio terminal (Step S243C). 
And it judges whether this attestation was successful (Step S244C), when it succeeds in 
attestation, the address of an address radio terminal is registered into an authentication success 
table (Step S204), and processing for transmission of the data packet by the transfer-direct 
method is performed (Steps S204-S209). On the other hand, when it does not succeed in 
attestation, it is judged whether attestation was refused or not (Step S246C). And when 
attestation is not refused, a radio terminal performs processing for transmission of the data 
packet by the relay transfer method (Steps S210-S216). When attestation is refused, after 
registering the address of an address radio terminal into an attestation refusal table (Step S247C), 
processing for transmission of the data packet by the relay transfer method is performed (Steps 
S210-S216). 
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[023 l]Since according to this embodiment packet transfer is performed by the relay transfer 
method when not succeeding in attestation, the situation where the packet which performed 
transfer direct to the unattested address radio terminal is discarded by the address radio terminal 
side is avoidable. According to this embodiment, the past and the radio terminal with which 
attestation was successful are received, Attestation can be omitted, data packet transmission by 
the transfer-direct method can be performed, and there is an advantage that the data packet by the 
relay transfer method can be transmitted, without performing procedure for useless attestation to 
the past and the radio terminal in which attestation was refused. 

[0232] Drawing 32 and drawing 33 are the operating-sequence figures showing the example of 
this embodiment of operation respectively. Hereafter, with reference to these figures, operation 
of this embodiment is explained still more concretely. 

[0233]First, in the example of operation shown in drawin g 32 , the MAC Address of the address 
radio terminal B is registered into the transfer-direct table of the radio terminal A, and attestation 
is not performed between the radio terminal A and the radio terminal B, and attestation is not 
refused. 

[0234]For this reason, if the data packet which should be transmitted to radio terminal B in the 
radio terminal A arises, the radio terminal A will send an authentication demand to the radio 
terminal B. When attesting, the radio terminal B sends the notice of an authentication result of a 
purport which permits attestation to the radio terminal A, and registers the address of the radio 
terminal A into an attestation permission table. 

[0235]The radio terminal A will register the address of the radio terminal B into an attestation 
permission table, if the above-mentioned notice of an authentication result is received. 
[0236]Then, when the data packet which should be transmitted to radio terminal B in the radio 
terminal A arises, the radio terminal A omits attestation and transmits the data packet by the 
transfer-direct method to radio terminal B. 

[0237]If this data packet is received, the that transmitting former radio terminal A judges 
whether it is the radio terminal registered into the attestation permission table, and the radio 
terminal B will transmit an ACK signal to the addressing concerned to radio terminal A, when a 
decision result is "YES", and will hand over the data packet concerned to the upper layer. 
[0238]The radio terminal A recognizes that transmission of the data packet was successful by 
receiving the ACK signal from the radio terminal B. 

[0239]Next, the example of operation shown in drawing 33 is explained. In this example of 
operation, the MAC Address of the address radio terminal B is registered into the transfer-direct 
table of the radio terminal A, and attestation is not performed between the radio terminal A and 
the radio terminal B, and attestation is not refused. 

[0240]For this reason, if the data packet which should be transmitted to radio terminal B in the 
radio terminal A arises, the radio terminal A will send an authentication demand to the radio 
terminal B. However, the radio terminal B in this example of operation sends the notice of an 
authentication result of a purport which refuses attestation to the radio terminal A. 
[0241]The radio terminal A will register the address of the radio terminal B into an attestation 
refusal table, if the above-mentioned notice of an authentication result is received. 
[0242]Then, when the data packet which should be transmitted to radio terminal B in the radio 
terminal A arises, the radio terminal A transmits the data packet by the relay transfer method to 
radio terminal B, without attesting. 

[0243]That is, the radio terminal A makes a destination address the MAC Address of the radio 
terminal B, sets transmission classification to "01", and transmits a data packet. A base 
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transceiver station will transmit an ACK signal to transmitting agency radio terminal A, if this 
data packet is received. The radio terminal A recognizes a transmitting success of a data packet 
by receiving this ACK signal. A base transceiver station sets transmission classification to "10", 
and transmits the above-mentioned data packet from the radio terminal A. The radio terminal B 
will be handed over to the upper layer, if this data packet is received. 
[0244]The above is a characteristic example of operation in this embodiment. When a radio 
terminal erases registration of the radio terminal registered into the transfer-direct table in this 
embodiment, registration cancellation of the radio terminal concerned in an authentication 
success table or an attestation refusal table is not performed. Therefore, even when the obstacle 
between radio terminals moves frequently, for example and registration of a transfer-direct table 
and registration cancellation arise frequently, the register state of an authentication success table 
or an attestation refusal table does not change with these. For this reason, if the past and 
attestation were successful when registration to a transfer-direct table was again performed about 
the radio terminal concerned after registration cancellation in a transfer-direct table was 
performed about a certain radio terminal, Transfer direct can be performed to the radio terminal 
concerned, without attesting in piles. The management is needed when it is expected to an 
authentication success table or an attestation refusal table that a huge number of radio terminals 
are registered. In this case, when the total of registered radio terminals, such as an authentication 
success table, is likely to exceed for example, the maximum number of registration, for example, 
it may be made to erase registration of the oldest thing. 

[0245]G. In the 6th embodiment radio packet transfer system, broadcasting which transmits a 
data packet for an identical content from a radio terminal all at once to other radio terminals of 
all the may be performed. This embodiment applies this invention to the radio packet transfer 
system with which such broadcasting is performed, and is an embodiment of the invention 
concerning claim 14. The format of the radio packet delivered and received between a radio 
terminal and a base transceiver station in this embodiment is as having been shown in above- 
shown drawing 23 . 

[0246]The flow of the receiving operation of a data packet which a radio terminal performs in 
this embodiment is shown in drawin g 34 and drawing 35 . The flow of this send action is that to 
which the new step S45 ID was added to the flow (drawing 25 and drawing 26 ) of the send action 
in a 4th embodiment of the above. About other steps, when it changes with the thing in a 4th 
embodiment of the above, there are nothings. About such a step, the same step number as what 
was used in drawing 25 and drawing 26 is used. 

[0247] Although it judges whether the destination address of a radio terminal of the data packet 
which received corresponds with the address of a local station in Step S409 in this embodiment, 
When this decision result is "NO", it is judged whether the data packet concerned is a 
broadcasting packet (Step S451D). And when the data packet concerned is a broadcasting 
packet, the data packet concerned is handed over to the upper layer (Step S412), and in not being 
a broadcasting packet, it discards the data packet concerned (Step S413). About other operations, 
there are not a 4th embodiment of the above and a place which changes in any way. 
[0248]Next, the flow of the send action of a data packet which a radio terminal performs in this 
embodiment is shown in drawing 36 and drawing 37 . The flow of this send action is that to 
which the new step S25 ID was added to the flow ( drawing 30 and drawing 31 ) of the send action 
in a 5th embodiment of the above. About other steps, there are not a thing in a 5th embodiment 
of the above and a changing place. About such a step, the same step number as what was used in 
drawing 30 and drawing 3 1 is used. 
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[0249] When a radio terminal tends to transmit a data packet in this embodiment, it is judged 
whether the transmission is performed as broadcasting (Step S251D). And when this decision 
result is "NO", it progresses to Step S201 and the completely same processing as a 5th 
embodiment of the above is performed henceforth. On the other hand, when the decision result 
of Step S25 ID is "YES", broadcasting of the data packet concerned is performed by the relay 
transfer method (Steps S210-S216). 

[0250] Drawing 38 is an operating-sequence figure showing the example of concrete operation of 
this embodiment. As shown in this drawing 38 , when transmitting a data packet by broadcasting, 
the radio terminal A sets transmission classification to "01", makes a destination address the 
information corresponding to broadcasting, and transmits the data packet concerned. It sets 
transmission classification to "10" and transmits the data packet concerned while returning an 
ACK signal, if a base transceiver station is received [ this data packet ]. If this data packet is 
received, all the radio terminals accommodated in the base transceiver station concerned will 
recognize that the data packet concerned is a broadcasting packet, and will hand it over to the 
upper layer. 

[025 1]H. A 7th embodiment book embodiment is an embodiment of the invention which enables 
it to perform data packet transmission to a desired radio terminal by the transfer-direct method 
when a radio terminal is in the service outside of the circle of a base transceiver station, and 
relates to claim 15. Below, this embodiment explains to an example the case where it applies to a 
6th embodiment of the above, although it is also possible to apply to any of each already 
described embodiment. 

[0252]In this embodiment, a base transceiver station transmits a reporting signal periodically. It 
is judged that a radio terminal has a local station in the service outside of the circle of the base 
transceiver station concerned when it judges that the local station is in the service within the 
circle of the base transceiver station concerned when this reporting signal is received correctly, 
and it does not receive correctly. 

[0253]The operation flow of the send action of a data packet which a radio terminal performs in 
this embodiment is shown in drawing 39 and drawing 40 . The flow of this send action is that to 
which the new step S261E was added to the flow ( drawin g 36 and drawin g 37 ) of the send action 
in a 6th embodiment of the above. About other steps, there are not a thing in a 6th embodiment 
of the above and a changing place. About such a step, the same step number as what was used in 
drawing 36 and drawing 37 is used. 

[0254]When a radio terminal tends to transmit a data packet in this embodiment, it is judged 
whether the local station is in the service within the circle of a base transceiver station (Step 
S261E). 

[025 5] And when a local station is in the service outside of the circle (when the decision result of 
Step S261E is "NO"), a local station is in a service within the circle, And when the address radio 
terminal is registered into the transfer-direct table, the data packet transmission to the address 
radio terminal by the transfer-direct method is tried (Steps S203-S20). (when the decision result 
of Step S261E and Step S202 is "YES") 

[025 6] When a local station is in a service within the circle and the address radio terminal is not 
registered into a transfer-direct table on the other hand (the decision result of Step S261E is 
"YES", and) And when the decision result of Step S202 is "NO", data packet transmission to the 
address radio terminal by the relay transfer method is performed (Steps S210-S216). About other 
points, it is the same as that of a 6th embodiment of the above. 

[025 7]I. An 8th embodiment book embodiment gives facilities in case a radio terminal changes a 
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base transceiver station (hand-off), and is an embodiment of the invention concerning claim 16. 
This embodiment can also be applied to any of each already described embodiment. 
[0258] Drawmg 41 is a flow chart which shows operation in case a radio terminal performs a 
hand-off in this embodiment. As shown in this figure, a radio terminal will choose the base 
transceiver station which is a new in-zone state place, if a hand-off is started (Step S501). Here, 
as an opportunity of a hand-off start, the case where the reporting signal from a base transceiver 
station is not received, for example as for j continuation can be set up. As a selection method of a 
new in-zone state place base transceiver station, the total radio-channel frequency in fixed time 
and a radio packet transfer system can be monitored, and the method of choosing the base 
transceiver station where the receiving level of the above-mentioned reporting signal is the 
largest can be taken, for example. Subsequently, a radio terminal erases registration of all the 
radio terminals in a transfer-direct table (Step S502). 

[0259]the case where the radio terminal is carrying out other radio terminals and transfer direct 
in front of the hand-off according to this embodiment — after a hand-off — the relay transfer 
method — being concerned ~ others — packet transfer addressed to a radio terminal will be 
performed. 

[0260]J. A 9th embodiment book embodiment applies this invention to the radio packet transfer 
system which performs packet transfer by the fragmentation division transmission method, and is 
an embodiment of the invention concerning claim 17. This embodiment can also be applied to 
any of each already described embodiment. 

[0261]The operation flow of the send action of a data packet which a radio terminal performs to 
drawing 42 in this embodiment is shown. A radio terminal determines whether to transmit the 
data packet concerned by the transfer-direct method, or transmit by the relay transfer method at 
the time of transmission of a data packet (Step S601). It is as having already explained the 
concrete processing for determining this transfer method in each embodiment. 
[0262]And when transmitting a data packet by the transfer-direct method, a radio terminal, The 
data packet concerned is divided so that packet length may become below in the fragmentation 
threshold concerned, when judging whether it is over the fragmentation threshold in case the 
packet length of the data packet concerned is transfer direct (Step S602), and having exceeded 
(Step S603). 

[0263] When transmitting a data packet by the relay transfer method, on the other hand, a radio 
terminal, The data packet concerned is divided so that packet length may become below in the 
fragmentation threshold concerned, when judging whether it is over the fragmentation threshold 
in case the packet length of the data packet concerned is relay transfer (Step S604), and having 
exceeded (Step S605). 

[0264]After passing through the above processing, when based on the transfer-direct method, 
transmission classification of a data packet is set to "00", when based on the relay transfer 
method, transmission classification of a data packet is set to "01", and a data packet is 
transmitted (Step S606). 

[0265 ]It is as having already explained concrete processing of the transfer-direct method and the 
relay transfer method in each embodiment. 

[0266]According to this embodiment, the fragmentation threshold for transfer direct is set as a 
value suitable for the transmission line between radio terminals, And the fragmentation threshold 
for relay transfer can be set as a value suitable for the transmission line between a radio terminal 
and a base transceiver station, and, thereby, a high throughput can be obtained. 
[0267]K. A 10th embodiment book embodiment applies this invention to the radio packet 
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transfer system which performs packet transfer with a RTS/CTS random access method, and is 
an embodiment of the invention concerning claim 18. This embodiment can also be applied to 
any of each already described embodiment. 

[0268]The operating sequence of the data packet transmission by a RTS/CTS random access 
method is shown in drawing 43. In drawing 43, the transmitting agency radio terminal A gives a 
transmission source address and packet length to an RTS signal. And in performing transmission 
by the relay transfer method, transmission classification "01" is given to an RTS signal and it 
transmits to a base transceiver station, and in performing transmission by the transfer-direct 
method, transmission classification "00" is given to an RTS signal and it transmits to an address 
radio terminal. In the example of operation shown in drawin g 43 , the radio terminal A gave 
transmission classification "00" to the RTS signal, and has transmitted to radio terminal B so that 
it may perform transmission by the transfer-direct method. 

[0269]The radio terminal B will transmit the CTS signal having contained the packet length 
which made the permission address the address of the transmitting agency radio terminal A of an 
RTS signal, and was given to the RTS signal, if transmission classification receives the RTS 
signal which is "00." Also when a base transceiver station receives the RTS signal whose 
transmission classification is "01", the same CTS signal is transmitted by the base transceiver 
station concerned. 

[0270]Each radio terminal will judge whether the permission address of the CTS signal 
concerned is in agreement with the address of a local station, if the above-mentioned CTS signal 
is received. 

[0271]In the example shown in drawing 43 , the radio terminal A which is transmitting [ the 
above-mentioned RTS signal ] origin will transmit the data packet of addressing to radio terminal 
B which sets transmission classification to "00", if it checks that the permission address of a CTS 
signal is in agreement with the address of a local station. The radio terminal B will transmit an 
ACK signal to radio terminal A, if this data packet is received. The radio terminal A recognizes a 
transmitting success by receiving this ACK signal. 

[0272]On the other hand, since the permission address of other radio terminals C of the above- 
mentioned CTS signal does not correspond with the address of a local station, transmission of the 
period equivalent to the packet length contained in a CTS signal, a data packet, and an RTS 
signal is not performed. 

[0273]The above is an outline of operation of the data packet transmission by a RTS/CTS 
random access method, according to this method — what is called — it can hide and the problem 
of a terminal can be solved. 

|~0274~| Drawmg 44 is a flow chart which shows the send action of the data packet of the radio 
terminal in this embodiment. If the data packet which should be transmitted produces a radio 
terminal in this embodiment, after setting a retry counter as "1" (Step S701), it will determine 
whether to perform data packet transmission by the transfer-direct method, or carry out by the 
relay transfer method (Step S702). 

[0275] When performing data packet transmission by the transfer-direct method is determined, It 
judges whether the packet length of the data packet concerned is over the RTS threshold for 
transfer direct (Step S703), when this decision result is "YES", it progresses to Step S705, and in 
"NO", it progresses to Step S710. When performing data packet transmission by the relay 
transfer method is determined on the other hand, It judges whether the packet length of the data 
packet concerned is over the RTS threshold for relay transfer (Step S704), when this decision 
result is "YES", it progresses to Step S705, and in "NO", it progresses to Step S710. 
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[0276]Next, packet length is over the RTS threshold for transfer direct, or the RTS threshold for 
relay transfer, and if it progresses to Step S705 from Step S703 or S704, a radio terminal will 
transmit an RTS signal. Here, in the case of transfer direct, transmission classification "00" is 
given to an RTS signal, it transmits, in the case of relay transfer, transmission classification "01" 
is given to an RTS signal, and it transmits. 

[0277]After finishing transmission of this RTS signal, it is judged whether the CTS signal was 
received (Step S706). And when not receiving a CTS signal, judge whether the value of a retry 
counter is less than the predetermined value K (Step S707), and in being less than K. While only 
the time on which it decides at random stands by, only "1" makes a retry counter increase (Step 

5708) , and transmission (Step S705) of an RTS signal is repeated again. Even if it is a case 
where a CTS signal is received, it is also fundamentally the same as when the permission address 
included in that CTS signal is not in agreement with the address of a local station, but (Step 

5709) only time to be equivalent to the packet length contained in a CTS signal in this case 
postpones transmission of an RTS signal. 

[0278]When the destination address which receives a CTS signal after transmission of the above- 
mentioned RTS signal, and is included in a CTS signal is in agreement with the address of a 
local station, A data packet is transmitted with the transfer method determined in Step S702 
among the transfer-direct method or the relay transfer method (Step S710). 
[0279]A data packet is discarded when the value of a retry counter reaches the predetermined 
value K, without receiving the CTS signal addressed to a local station (Step S71 1). 
[0280]The above is a send action of the data packet of the radio terminal in this embodiment. 
Since the RTS threshold is set [ according to this embodiment ] aside the case of transfer direct, 
and in the case of relay transfer, A high throughput can be obtained by making the RTS threshold 
for transfer direct into a value suitable for the transmission line between radio terminals, and 
making the RTS threshold for relay transfer into a value suitable for the transmission line 
between a radio terminal and a base transceiver station. 
[0281] 

[Effect of the Invention](l) According to the invention concerning claims 1-16, a possibility that 
the packet transfer by the transfer-direct method will end in failure is low, The packet transfer 
according to the transfer-direct method as much as possible on the other hand can be performed, 
a high throughput is obtained and the effect that packet transfer can be performed by the shortest 
possible transfer time is acquired. 

[0282](2) According to the invention concerning claim 12, though it obtained with the address 
radio terminals concerned and registered with the transfer-direct table while the address radio 
terminal was operating by the power save mode, the relay transfer method is applied. Therefore, 
according to this invention, the situation where the packet transfer by the transfer-direct method 
goes wrong by carrying out at the address radio terminal which is operating by the power save 
mode can be avoided, and the effect that improvement in a throughput can be aimed at is 
acquired. 

[0283](3) The problem that it will be discarded by the address radio terminal side if according to 
the invention concerning claim 13 a packet is transmitted by the transfer-direct method when an 
address radio terminal refuses attestation is solved, A high throughput is obtained by this and the 
effect that packet transfer can be performed by the shortest possible packet transfer time is 
acquired. 

[0284](4) According to the invention concerning claim 14, when transfer direct is performed, 
relay transfer can perform packet transfer also to the radio terminal which cannot receive a 
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broadcasting packet, and the effect that reliability can be improved is acquired in packet transfer. 
[0285](5) When a radio terminal is located in the outside of the circle of the service area of a 
base transceiver station according to the invention concerning claim 15, Since a packet is 
transmitted by the transfer-direct method irrespective of whether the address radio terminal is 
registered into the transfer-direct table, the useless packet transfer by the relay transfer method 
can be prevented, and the effect that improvement in a throughput and shortening of packet 
transfer time can be aimed at is acquired. 

[0286](6) According to the invention concerning claim 16, after the change of a base transceiver 
station, First, since packet transfer is performed by the relay transfer method, generating of the 
situation of transfer direct after the change of a base transceiver station being performed, and 
failing is prevented, and the effect that improvement in a throughput and shortening of packet 
transfer time can be aimed at is acquired. 

[0287](7) According to the invention concerning claim 17, since the fragmentation threshold 
which was suitable for each the case of the relay transfer method and in the case of the transfer- 
direct method can be used, the effect that improvement in a throughput can be aimed at is 
acquired. 

[0288](8) According to the invention concerning claim 18, since the RTS threshold which was 
suitable for each the case of the relay transfer method and in the case of the transfer-direct 
method can be used, the effect that improvement in a throughput can be aimed at is acquired. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the radio packet transfer method in wireless 
packet communication. 



PRIOR ART 



[Description of the Prior Art] Conventionally, this kind of radio packet transfer methods included 
the following. 

[0003](1) Range LAN2 automatic-switching method Range LAN2 are the wireless LAN 
products of a 2.4GHz bandwidth. Packet transfer is performed in this Range LAN2, using 
selectively the transfer-direct method that the relay transfer method that a transmitting agency 
radio terminal transmits a packet to an address radio terminal via a base transceiver station, or a 
transmitting agency radio terminal transmits a packet to an address radio terminal directly. It is 
automatically changed by the transmitting agency radio terminal side any shall perform packet 
transfer between the relay transfer method and the transfer-direct method in this case. It is as 
follows when it furthermore explains in full detail. 

[0004]The radio terminal of a transmitting agency carries out transfer direct of the packet 
concerned to the address radio terminal concerned by the transfer-direct method first, when the 
packet which should be transmitted to other addressing to a radio terminal arises. Then, a 
transmitting agency radio terminal resends a packet, when not receiving the reply signal from an 
address radio terminal within fixed time. And even if a transmitting agency radio terminal 
transmits a packet 3 times, when not receiving a reply signal, it changes the method of packet 
transfer for the address radio terminal concerned to the relay transfer method. Henceforth, a 
transmitting agency radio terminal changes again the method of packet transfer for the address 
radio terminal concerned to the transfer-direct method, when a packet is transmitted by the relay 
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transfer method, fixed time continuation is carried out to the address radio terminal concerned 
and packet transfer is not performed between the address radio terminals concerned. 
[0005](2) Decision of the standards of wireless LAN is advanced in the fragmentation division 
transmission method IEEE802.1 1 committee. And the fragmentation division transmission 
method is supported in the standards proposal upon which it was decided in the committee. In 
this fragmentation division transmission method, when exceeding the threshold (fragmentation 
threshold) as which the packet concerned was beforehand determined when a radio terminal 
transmitted a packet, the packet concerned is divided and it transmits so that packet length may 
become below in this fragmentation threshold. As a reference relevant to this art, There is "IEEE 
P202.1 1, Draft Standard For Wireless LAN Medium Access Control(MAC) and Physical Layer 
(PHY) Specification, D6.1." 

[0006](3) In the standards proposal of the wireless LAN upon which it was decided in the 
RTS/CTS random access method above-mentioned IEEE802.1 1 committee, the RTS/CTS 
random access method besides the above-mentioned fragmentation division transmission method 
is supported. 

[0007]In this RTS/CTS random access method. When a radio terminal transmits a packet and the 
packet length of the packet concerned exceeds the threshold (RTS threshold) defined beforehand, 
The identifier (transmission source address) and packet length of a transmitting agency radio 
terminal are given to the RTS (Request To Send) signal for requiring a request to print out files 
of a radio channel, and it transmits to an address radio terminal or a base transceiver station. 
[0008]If this RTS signal is received, in order to permit the reservation request of a radio channel 
and to report this to other radio terminals or base transceiver stations, an address radio terminal 
or a base transceiver station, The transmission source address of an RTS signal is made into a 
permission address, and it gives and transmits to a CTS (Clear To Send) signal by making packet 
length into a reservation period. 

[0009]It is judged whether if this CTS signal is received, the permission address shown by a CTS 
signal and the address of the transmitting agency radio terminal which transmitted the RTS 
signal of the concerned transmitting former radio terminal correspond. And transmission of a 
packet and an RTS signal is not performed until a reservation period expires, when not in 
agreement [ when both addresses are in agreement, a packet is transmitted, and ]. 
[0010]after a receiver reports a request to print out files of a radio channel with a CTS signal 
according to this method, in order that the transmitting side may transmit a packet — what is 
called ~ it can hide and the problem of a terminal can be solved. As a reference about this 
method, "IEEE which already mentioned. There is P202.1 1, Draft Standard For Wireless LAN 
Medium Access Control (MAC) and Physical Layer (PHY) Specification, D6.1." 



EFFECT OF THE INVENTION 

[Effect of the Invention](l) According to the invention concerning claims 1-16, a possibility that 
the packet transfer by the transfer-direct method will end in failure is low, The packet transfer 
according to the transfer-direct method as much as possible on the other hand can be performed, 
a high throughput is obtained and the effect that packet transfer can be performed by the shortest 
possible transfer time is acquired. 

[0282](2) According to the invention concerning claim 12, though it obtained with the address 
radio terminals concerned and registered with the transfer-direct table while the address radio 
terminal was operating by the power save mode, the relay transfer method is applied. Therefore, 
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according to this invention, the situation where the packet transfer by the transfer-direct method 
goes wrong by carrying out at the address radio terminal which is operating by the power save 
mode can be avoided, and the effect that improvement in a throughput can be aimed at is 
acquired. 

[0283](3) The problem that it will be discarded by the address radio terminal side if according to 
the invention concerning claim 13 a packet is transmitted by the transfer-direct method when an 
address radio terminal refuses attestation is solved, A high throughput is obtained by this and the 
effect that packet transfer can be performed by the shortest possible packet transfer time is 
acquired. 

[0284](4) According to the invention concerning claim 14, when transfer direct is performed, 
relay transfer can perform packet transfer also to the radio terminal which cannot receive a 
broadcasting packet, and the effect that reliability can be improved is acquired in packet transfer. 
[0285](5) When a radio terminal is located in the outside of the circle of the service area of a 
base transceiver station according to the invention concerning claim 15, Since a packet is 
transmitted by the transfer-direct method irrespective of whether the address radio terminal is 
registered into the transfer-direct table, the useless packet transfer by the relay transfer method 
can be prevented, and the effect that improvement in a throughput and shortening of packet 
transfer time can be aimed at is acquired. 

[0286](6) According to the invention concerning claim 16, after the change of a base transceiver 
station, First, since packet transfer is performed by the relay transfer method, generating of the 
situation of transfer direct after the change of a base transceiver station being performed, and 
failing is prevented, and the effect that improvement in a throughput and shortening of packet 
transfer time can be aimed at is acquired. 

[0287](7) According to the invention concerning claim 17, since the fragmentation threshold 
which was suitable for each the case of the relay transfer method and in the case of the transfer- 
direct method can be used, the effect that improvement in a throughput can be aimed at is 
acquired. 

[0288](8) According to the invention concerning claim 18, since the RTS threshold which was 
suitable for each the case of the relay transfer method and in the case of the transfer-direct 
method can be used, the effect that improvement in a throughput can be aimed at is acquired. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]By the way, the following problems were among each 
conventional technology mentioned above. 

[0012](1) The problem of the Range LAN2 automatic-switching method [0013]** When two 
sets of the radio terminals which cannot perform transfer direct perform packet transfer, the 
increase in the time required until packet transfer is completed, and degradation of the 
throughput of the radio packet whole system arise. 

[0014]For example, drawing 45 shows an example of the situation which such a problem 
produces. In the example shown in this drawing 45 , the shelter S intervenes between the radio 
terminal a and the radio terminal b, and both cannot do transfer direct. In such a case, if it shall 
set, for example, the radio terminal a shall transmit a packet to radio terminal b in accordance 
with the Range LAN2 automatic-switching method, Since the radio terminal a will change to the 
relay transfer method which went via the base transceiver station 10 after trying the packet 
transfer by the transfer-direct method 3 times, the time required until packet transfer is 
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eventually successful will become long. Since three packet transfer is performed by the transfer- 
direct method, radio-channel resources are consumed vainly and the problem that the throughput 
of the radio packet whole system deteriorates arises. A base transceiver station produces each 
above problem also in the network composition connected to the cable packet network. In this 
case, the radio terminal which is in the service area of a base transceiver station cannot perform a 
wired terminal and transfer direct. However, if the Range LAN2 automatic-switching method 
shall be followed, Even in such a case, the problem of degradation of the increase in the time 
required of packet transfer and the throughput of the radio packet whole system produces it in 
order to perform the change to the relay transfer method, after a radio terminal tries transfer 
direct 3 times to a wired terminal. 

[0015]** If the change to the relay transfer method from the transfer-direct method is once 
performed, even if an address radio terminal will move to the position in which transfer direct is 
possible for a transmitting agency radio terminal after that, Unless communication between a 
transmitting agency radio terminal and an address radio terminal stops continuously beyond 
fixed time, the change to the transfer-direct method is not performed. Therefore, the radio 
terminals in which transfer direct is originally possible will communicate vainly using a base 
transceiver station, and there is a problem of causing the increase in the packet transfer time by 
going via a base transceiver station and decline in the transfer efficiency by consumption of 
radio-channel resources. 

[0016]** While the problem radio terminal relevant to a power save mode is operating by the 
power save mode which repeats starting and a stop of a receiver periodically, a packet may be 
transmitted to the addressing to a radio terminal concerned. When a packet is transmitted to the 
radio terminal concerned in the period which has a receiver of a radio terminal at a halt condition 
in this case, reception of a packet is not performed, but a radio channel is vainly consumed as a 
result, and there is a problem that degradation of the throughput of the radio packet whole system 
arises. 

[0017]** When the problem Range LAN2 automatic-switching method relevant to attestation of 
the radio terminal shall be followed, it may happen that a radio terminal transmits a packet to 
other radio terminals which refused attestation by the transfer-direct method. In this case, since a 
packet will be discarded by the radio terminal side which refused attestation, a radio channel is 
vainly consumed as a result and there is a problem that degradation of the throughput of the radio 
packet whole system arises. 

[0018]** Broadcasting which transmits the same packet all at once to the radio terminal of 
problem plurality in the case of broadcasting may be performed. If the above-mentioned Range 
LAN2 automatic-switching method shall be applied to the radio packet system by which this 
broadcasting is performed, Since the packet (broadcasting packet) which is an object of 
broadcasting will be first transmitted to each radio terminal by the transfer-direct method, The 
radio terminal which carries out the whereabouts to the position which cannot see and carry out 
transfer direct from a transmitting agency radio terminal has the problem that a broadcasting 
packet is unreceivable. 

[0019]** A problem radio terminal in case the change of a base transceiver station arises may 
move, and the base transceiver station which is an in-zone state place may change. In this case, 
the radio terminal which was performing packet transfer by the transfer-direct method to a 
certain address radio terminal before movement will perform packet transfer by the transfer- 
direct method to the same address radio terminal after movement. However, the packet transfer 
by the transfer-direct method may become difficult between address radio terminals by the 
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change of a base transceiver stationjn that case, transfer direct ends in failure, radio-channel 
resources are consumed vainly, and there is a problem that the throughput of the whole radio 
packet transfer system deteriorates. When the channel frequency used for communication with 
the change of a base transceiver station changes, When a packet is transmitted by the transfer- 
direct method with new channel frequency after a change to the address radio terminal which had 
transmitted the packet by the transfer-direct method before a change, it may end in failure. Also 
in this case, radio-channel resources are consumed vainly, and there is a problem that the 
throughput of the whole radio packet transfer system deteriorates. 

[0020](2) The probability that a packet error will arise in a radio transmission line becomes high 
as packet length becomes long in radio packet transmission at the general problem of the 
fragmentation division transmission method. Since according to the fragmentation split method it 
transmits after dividing about the packet exceeding a fragmentation threshold so that packet 
length may become below a fragmentation threshold, this problem is solvable. 
[0021]However, since a header is given to each packet after division when dividing a packet and 
transmitting, it becomes a factor in which a throughput deteriorates. 

[0022]Therefore, in consideration of the error rate in the radio transmission line of the radio 
packet transfer system which serves as the object in applying the fragmentation division 
transmission method, when an error rate is large, a fragmentation threshold is made small, and 
when an error rate is small, to enlarge a fragmentation threshold is desired. 
[0023 ]By the way, in a radio packet transfer system, a base transceiver station is installed in the 
position which can generally keep seeing Hitoshi Amai's radio terminal. On the other hand, a 
radio terminal is used in desk superiors and a chiefly low position. Therefore, the transmission 
line between radio terminals has a large error rate compared with the transmission line between a 
radio terminal and a base transceiver station. 

[0024]Therefore, in the radio packet transfer system with which a radio terminal changes and 
uses the relay transfer method and the transfer-direct method, When a fragmentation threshold is 
made into a value suitable for the transmission line between a radio terminal and a base 
transceiver station, a packet error rate becomes large at the time of the packet transfer by the 
transfer-direct method, and there is a problem that a throughput falls. Conversely, when a 
fragmentation threshold is made into a value suitable for the transmission line between radio 
terminals, there is a problem that a throughput falls by the overhead by packet division at the 
time of the packet transfer by the relay transfer method. 

[0025](3) since according to the problem RTS/CTS random access method of a RTS/CTS 
random access method a receiving station transmits a CTS signal and a request to print out files 
of a radio transmission line is declared ~ what is called — it can hide, a terminal problem can be 
solved and a throughput can be improved. However, in the case of this method, an RTS signal 
and a CTS signal need to be delivered and received, and the overhead by this causes throughput 
degradation. 

[0026]Therefore, in applying a RTS/CTS random access method. The probability of hiding in the 
radio packet transfer system used as the object, and being generated by the terminal is taken into 
consideration, When the probability of making an RTS threshold small, hiding and preventing 
the influence by a terminal when the probability of hiding and being generated by the terminal is 
large, and hiding and being generated by the terminal is small, the overhead which enlarges an 
RTS threshold and is applied to transfer of an RTS signal and a CTS signal is controlled, and to 
raise a throughput is desired. 

[0027]By the way, as mentioned above, a base transceiver station is installed in the position 
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which can generally keep seeing Hitoshi Amai's radio terminal, and a radio terminal is used in 
desk superiors and a chiefly low position. Therefore, the transmission line between radio 
terminals has the high probability that is easy to be influenced by a radio-shielding thing 
compared with the transmission line between a radio terminal and a base transceiver station, and 
will hide and a terminal will arise. 

[0028]Therefore, in the radio packet transfer system with which a radio terminal changes and 
uses the relay transfer method and the transfer-direct method, When an RTS threshold is made 
into a value suitable for the transmission line between a radio terminal and a base transceiver 
station, it hides at the time of the packet transfer by the transfer-direct method, and becomes easy 
to produce a terminal, and there is a problem that a throughput falls. Conversely, when an RTS 
threshold is made into a value suitable for the transmission line between radio terminals, there is 
a problem that a throughput falls by the overhead which takes for transfer of an RTS signal and a 
CTS signal at the time of the packet transfer by the relay transfer method. 
[0029]They are many problems which each conventional technology which the above mentioned 
above has. 

[0030]This invention is made in view of the above situation, and that 1st purpose has a low 
possibility that the packet transfer by the transfer-direct method will end in failure, and there is in 
providing the radio packet transfer method which can perform that packet transfer according to 
the transfer-direct method as much as possible on the other hand. 

[003 l]The 2nd purpose of this invention solves the problem that it will not be received if packet 
transfer by the transfer-direct method is performed while the address radio terminal is operating 
by the power save mode, It is in providing the radio packet transfer method which a high 
throughput is obtained and can perform packet transfer by the shortest possible packet transfer 
time. 

[0032]The 3rd purpose of this invention solves the problem that it will be discarded by the 
address radio terminal side if an address radio terminal transmits a packet by the transfer-direct 
method when attestation is not successful, It is in providing the radio packet transfer method 
which a high throughput is obtained and can perform packet transfer by the shortest possible 
packet transfer time. 

[003 3] When the 4th purpose of this invention transmits a broadcasting packet by the transfer- 
direct method, The radio terminal which has not carried out the whereabouts to the position in 
which transfer direct is possible solves the problem that a broadcasting packet is unreceivable, 
and it is in providing the radio packet transfer method which can transmit a broadcasting packet 
with high reliability. 

[0034]In the case where the transmitting agency radio terminal to which the 5th purpose of this 
invention is performing packet transfer by the transfer-direct method to a certain address radio 
terminal changes a base transceiver station, If the concerned transmitting former radio terminal 
changes and packet transfer is performed by the transfer-direct method to the same address radio 
terminal as a front, transmission will solve the problem that it may end in failure, It is in 
providing the radio packet transfer method which a high throughput is obtained and can perform 
packet transfer by the shortest possible packet transfer time. 

[0035]The 6th purpose of this invention solves the problem of degradation of the improvement 
effect of the throughput at the time of applying a fragmentation split method, It is in providing 
the radio packet transfer method which a high throughput is obtained and can perform packet 
transfer by the shortest possible packet transfer time. 

[0036]The 7th purpose of this invention solves the problem of degradation of the improvement 
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effect of the throughput at the time of applying a RTS/CTS random access method, It is in 
providing the radio packet transfer method which a high throughput is obtained and can perform 
packet transfer by the shortest possible packet transfer time. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

MEANS 

[Means for Solving the ProblemJIt is aimed only at a high radio terminal by possibility that 
packet transfer by a transfer-direct method will be successful in order to attain the 1st purpose of 
the above, Packet transfer by a transfer-direct method is performed, and a means to except from 
an applied object of a transfer-direct method beforehand is desired about a radio terminal in 
which packet transfer by a transfer-direct method may fail. 

[0038]Generally, since a radio terminal is what can move, even if transfer direct performed to an 
address radio terminal at a certain time is successful, when after that is another, transfer direct 
performed to the same address radio terminal is not necessarily successful. On the contrary, even 
if transfer direct performed to an address radio terminal at a certain time goes wrong, when after 
that is another, transfer direct performed to the same address radio terminal may be successful. 
That is, a radio terminal with a high possibility that packet transfer by a transfer-direct method 
will be successful was not fixed. 

[0039]Therefore, when a possibility that packet transfer according [ a certain radio terminal ] to a 
transfer-direct method will be successful becomes a high radio terminal, this is promptly 
included in an applied object of a transfer-direct method, When a possibility that packet transfer 
according [ a certain radio terminal ] to a transfer-direct method will go wrong becomes a high 
radio terminal, a certain means to except this from an applied object of a transfer-direct method 
promptly is desired. 

[0040]An invention concerning claim 1 is made according to such an idea, When a radio 
terminal addresses to other radio terminals and transmits a packet, the concerned transmitting 
former radio terminal transmits a packet to a base transceiver station, A relay transfer method 
that the base transceiver station concerned transmits the packet concerned to the address radio 
terminal concerned, Or the concerned transmitting former radio terminal chooses either of 
transfer-direct methods which transmit the packet concerned to the address radio terminal 
concerned directly, Transmit the packet concerned by a selected method, said address radio 
terminal and said base transceiver station transmit, when said packet is received without an error, 
and a reply signal a said transmitting former radio terminal, When said reply signal is received 
within after-transmission fixed time of said packet, it is judged as packet transmission 
completion, In a radio packet transfer method which judges it as packet transmission non 
completion, and resends the packet concerned in not receiving said reply signal within after- 
transmission fixed time of said packet, said radio terminal — a. — memorizing a transfer-direct 



Page 45 of 77 



Machine English translation of JP 11-252114 A 



table which specifies a radio terminal which can apply said transfer-direct method ~ b., when 
transmitting a packet to other arbitrary addressing to a radio terminal, When the address radio 
terminal concerned is not registered into said transfer-direct table, a packet is transmitted by said 
relay transfer method, When the address radio terminal concerned is registered into said transfer- 
direct table, a packet is transmitted by said transfer-direct method, c. Based on a receiving 
condition in a local station of a packet transmitted to arbitrary addressing to a radio terminal, It is 
judged whether a registration condition for a transmitting agency radio terminal of the packet 
concerned to be registered into said transfer-direct table is fulfilled, When fulfilling the 
registration condition concerned, the concerned transmitting former radio terminal is registered 
into said transfer-direct table, d. At least based on one side of a receiving condition when a local 
station receives a packet which transmitted to the addressing to a radio terminal concerned from 
a transmission result or arbitrary radio terminals when a local station transmits a packet to 
addressing to a radio terminal registered into said transfer-direct table, It judges whether 
registration cancellation conditions for erasing registration of the radio terminal concerned in 
said transfer-direct table are fulfilled, and when you fulfill the registration cancellation 
conditions concerned, let a radio packet transfer method erasing registration of the radio terminal 
concerned in said transfer-direct table be a gist. 

[0041] According to this invention, only a high radio terminal of a possibility of succeeding when 
packet transfer by a transfer-direct method is performed can be registered into a transfer-direct 
table, and packet transfer by a transfer-direct method can be tried only for this registered radio 
terminal. 

[0042]In this invention, it is judged based on "a receiving condition in a local station of a packet 
transmitted to arbitrary addressing to a radio terminal" in whether it is "a high radio terminal of a 
possibility of succeeding when packet transfer is performed" from the radio terminal concerned. 
That is, also when a receiving condition in a local station of a packet transmitted from a certain 
radio terminal is good, and a packet is transmitted to the radio terminal concerned by a transfer- 
direct method from a local station, at the radio terminal side concerned, reception of a packet 
should be performed by a good receiving condition. Then, when a receiving condition of a 
packet is good, it judges with a transmitting agency radio terminal of the packet concerned filling 
the above "registration condition", and it registers with a transfer-direct table. 
[0043] About by what a "receiving condition" presupposes that it is good, although various 
standards can be considered, it is mentioned, for example that a receiving level of a packet is 
sufficiently large, that frequency where reception is performed with sufficient receiving level is 
high, that an error rate of received data is low, etc. 

[0044]In this invention, a judgment of whether to register a certain radio terminal into a transfer- 
direct table is performed based on a receiving condition of "a packet transmitted to arbitrary 
addressing to a radio terminal" containing not only a packet addressed to a local station but other 
radio terminals. Therefore, according to this invention, when a certain radio terminal becomes 
what fills the above "registration condition", registration to a transfer-direct table can be 
performed at an early stage as much as possible. 

[0045]There is once a case where a radio terminal registered into a transfer-direct table becomes 
less suitable as an applied object of a transfer-direct method, and, in this case, it is necessary to 
erase registration of the radio terminal concerned in a transfer-direct table by movement of a 
radio terminal etc. A judgment of whether to fill the above "registration cancellation conditions" 
serves as an opportunity of this registration cancellation, a receiving condition when a local 
station receives a packet which transmitted to the addressing to a radio terminal concerned from 
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a transmission result or arbitrary radio terminals when this judgment transmits a packet to 
addressing to a radio terminal by which "local station was registered into said transfer-direct 
table ~ at least ~ on the other hand — " — it is carried out by being based. 
[0046]In this invention, by performing procedure of registration and registration cancellation to 
the above transfer-direct tables at any time, A radio terminal with a high possibility of 
succeeding when packet transfer by a transfer-direct method is performed will always be 
registered into a transfer-direct table, and packet transfer by a transfer-direct method will be 
performed only for this registered radio terminal. 

[0047]Therefore, according to this invention, a possibility that packet transfer by a transfer-direct 
method will end in failure is low, the packet transfer according to a transfer-direct method as 
much as possible on the other hand can be performed, a high throughput is obtained and packet 
transfer can be performed by the shortest possible transfer time. 

[0048]Now, as mentioned above, a judgment of whether to fulfill a "registration condition" 
based on a "receiving condition" can be performed by various kinds of methods, but the 
following methods are considered to be simplest and exact methods, for example. 
[0049]** When it is a receiving level beyond threshold LI and a packet transmitted to arbitrary 
addressing to a radio terminal is received once [ continuation m ] with the same transmitting 
agency radio terminal, judge a radio terminal to be that by which a radio terminal which is the 
transmitting origin fulfills said registration condition (claim 2). 

** When the same transmitting agency radio terminal receives a packet transmitted to arbitrary 
addressing to a radio terminal once [ in P 1 time / Q ] (P1>=Q1) with a receiving level beyond 
threshold LI , judge with that by which a radio terminal which is the transmitting origin fulfills 
said registration condition (claim 3). 

** Judge with that in which a radio terminal which is the transmitting origin in a receiving level 
beyond threshold LI about a packet transmitted to arbitrary addressing to a radio terminal 
continuation ml time or when it receives once [ in P 1 time / Q ] (P1>=Q1) fulfills said 
registration condition by the same transmitting agency radio terminal (claim 4). 
[0050]By making the above-mentioned threshold LI into a receiving level with which it is 
satisfied of a necessary packet error rate according to the describing [ above ] all directions 
method, When a local station transmits a packet by a transfer-direct method, only a radio 
terminal which can be transmitted by communication quality by which a necessary packet error 
rate is fulfilled can be registered into a transfer-direct table, and it can be considered as an 
applied object of a transfer-direct method. 

[0051] Although a method of the above "a judgment of whether to fulfill registration cancellation 
conditions" can also consider various kinds of methods, the following are considered to be 
simple and exact methods, for example. 

[0052]** When a packet is transmitted by said transfer-direct method and the same transmitting 
agency radio terminal judges it as packet transmission non completion continuation m2 time, 
judge with that by which a radio terminal which is the address fulfills said registration 
cancellation conditions (claim 5). 

** When a packet is transmitted by said transfer-direct method and the same transmitting agency 
radio terminal judges it as packet transmission non completion Q2 time (P2>=Q2) among P 2 
times, judge with that by which a radio terminal which is the address fulfills said registration 
cancellation conditions (claim 6). 

** When a packet is transmitted by said transfer-direct method and the same transmitting agency 
radio terminal judges it as packet transmission non completion Q2 time (P2>=Q2) among 
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continuation m2 time, or P 2 times, judge with that by which a radio terminal which is the 
address fulfills said registration cancellation conditions (claim 7). 

[0053]** When the same transmitting agency radio terminal receives a packet which a radio 
terminal registered into said transfer-direct table transmitted to arbitrary addressing to a radio 
terminal continuation m 3 times with a receiving level below threshold L2, judge with that by 
which a radio terminal which is the transmitting origin fulfills said registration cancellation 
conditions (claim 8). 

** The same transmitting agency radio terminal a packet which a radio terminal registered into 
said transfer-direct table transmitted to arbitrary addressing to a radio terminal with a receiving 
level below threshold L2. When it receives Q 3 times in P 3 times (P3>=Q3), it judges with that 
by which a radio terminal which is the transmitting origin fulfills said registration cancellation 
conditions (claim 9). 

** The same transmitting agency radio terminal a packet which a radio terminal registered into 
said transfer-direct table transmitted to arbitrary addressing to a radio terminal with a receiving 
level below threshold L2. Continuation m3 time or when it receives Q 3 times in P 3 times 
(P3>=Q3), it judges with that by which a radio terminal which is the transmitting origin fulfills 
said registration cancellation conditions (claim 10). 

[0054]** A packet which a radio terminal registered into fixed time and said transfer-direct table 
transmitted to arbitrary addressing to a radio terminal is not received, And when 1 time does not 
have transmitting a packet to the registered radio terminal concerned, and becoming packet 
transmission completion, either, it judges with that by which the registered radio terminal 
concerned fulfills said registration cancellation conditions (claim 11). 
[0055]It is as follows when an effect at the time of adopting the describing [ above ] all 
directions method is explained. 

[005 6] When transfer direct goes wrong, a possibility of failing even if it performs transfer direct 
to the address radio terminal same immediately after that is very high. According to the above- 
mentioned ** - **, a possibility that such transfer direct will go wrong can erase registration of a 
very high radio terminal, and it can except from an object of transfer direct. 
[0057] When the above-mentioned ** - ** are adopted, the following characteristic effects are 
acquired by adjusting the threshold LI used for a judgment of a registration condition, and the 
threshold L2 used for a judgment of registration cancellation conditions. First, when and a radio 
terminal registered into a transfer-direct table moves to a position by which necessary quality is 
not fulfilled at the time of transfer direct, by erasing registration and changing to a relay transfer 
method, communication quality can be maintained and a throughput can be raised. [ L1=L] If [ 
make L2 into a receiving level with which it is satisfied of a necessary packet error rate, and ] 
L1>L2, change frequency of transfer direct and relay transfer can be controlled, and influence 
which it has on a radio terminal with a processing load accompanying a change can be inhibited. 
[0058]Since registration in a transfer-direct table of a high radio terminal of a possibility that it is 
separated from a position in which transfer direct is possible in the distance is erased and it 
changes to relay transfer about the radio terminal concerned when the above-mentioned ** is 
adopted, useless packet transfer can be prevented and a throughput can be raised. 
[005 9]Each judgment method about registration cancellation conditions of having explained 
above may use together two or more kinds of things in order to raise accuracy of a judgment. 
[0060]Next, an invention concerning claim 12 said radio terminal, Starting of a receiver, starting 
of said receiver in a power save mode which repeats a stop periodically, and a cycle of a stop are 
beforehand notified to said base transceiver station, To said power save mode from an active 
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mode which maintains said receiver during communication with activation status. Or in 
performing a change to said active mode from said power save mode conversely, it notifies a 
mode change to said base transceiver station, When transmitting a packet to other addressing to a 
radio terminal and the address radio terminal concerned is in said power save mode, Let a radio 
packet transfer method of a statement be a gist at any 1 claim of claims 1-11 transmitting the 
packet concerned by said relay transfer method irrespective of whether the address radio terminal 
concerned is registered into said transfer-direct table. 

[0061] According to this invention, though it obtained with the address radio terminals concerned 
and registered with a transfer-direct table while the address radio terminal was operating by a 
power save mode, a relay transfer method is applied. Therefore, according to this invention, the 
situation where packet transfer by a transfer-direct method goes wrong by carrying out at an 
address radio terminal which is operating by a power save mode in addition to an effect of the 
invention concerning above-mentioned claims 1-12 can be avoided, and an effect that 
improvement in a throughput can be aimed at is acquired. 

[0062]a time of said radio terminal transmitting a packet to other radio terminals, as for an 
invention concerning claim 13 — being concerned — others, in attesting between radio terminals 
and not succeeding in attestation, being concerned ~ others - irrespective of [ whether a radio 
terminal is registered into said transfer-direct table ] — said relay transfer method ~ being 
concerned ~ others ~ let a radio packet transfer method of a statement be a gist at any 1 claim of 
claims 1-12 performing packet transfer to a radio terminal. 

[0063 ]If a packet is transmitted by a transfer-direct method when an address radio terminal 
refuses attestation, a problem of being discarded by the address radio terminal side is solved, a 
high throughput is obtained by this and packet transfer can be performed by the shortest possible 
packet transfer time. 

[0064]Let a radio packet transfer method of a statement be a gist at any 1 claim of claims 1-13 
when an invention concerning claim 14 transmits [ said radio terminal ] a packet by 
broadcasting, wherein it transmits the packet concerned by said relay transfer method. 
[0065] According to this invention, when transmitting a broadcasting packet, a relay transfer 
method is applied, and when transmitting a unicast packet, a method concerning claims 1-13 will 
be followed. Therefore, according to this invention, it adds to an effect of the invention 
concerning above-mentioned claims 1-13, When transfer direct is performed, relay transfer can 
perform packet transfer also to a radio terminal which cannot receive a broadcasting packet, and 
an effect that reliability can be improved is acquired in packet transfer. 

[0066] An invention concerning claim 15 detects whether said radio terminal is located in within 
the circle [ of a service area of said base transceiver station ], or it is located outside the circle, 
When located in the outside of the circle of a service area of said base transceiver station, let a 
radio packet transfer method of a statement be a gist at any 1 claim of claims 1-14 transmitting a 
packet by said transfer-direct method. 

[0067]When a radio terminal is located in the outside of the circle of a service area of a base 
transceiver station according to this invention, Since a packet is transmitted by a transfer-direct 
method irrespective of whether an address radio terminal is registered into a transfer-direct table, 
useless packet transfer by a relay transfer method can be prevented, and an effect that 
improvement in a throughput and shortening of packet transfer time can be aimed at is acquired. 
[0068]An invention concerning claim 16 makes a radio packet transfer method of a statement a 
gist at any 1 claim of claims 1-15, wherein said radio terminal erases registration of all the radio 
terminals in said transfer-direct table with a change of a base transceiver station which is an in- 
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zone state place. 

[0069]In a case where a transmitting agency radio terminal which is performing packet transfer 
by a transfer-direct method to a certain address radio terminal changes a base transceiver station 
in conventional technology, When the concerned transmitting former radio terminal changed and 
packet transfer was performed by a transfer-direct method to the same address radio terminal as a 
front, there was a problem that transmission may end in failure, but. According to this invention, 
after changing a base transceiver station, since a relay transfer method is applied, this problem is 
solvable first. 

[0070] When an invention concerning claim 17 performs wireless packet communication with a 
base transceiver station and two or more radio terminals and a radio terminal transmits a packet, 
When packet length of the packet concerned exceeds a fragmentation threshold set up 
beforehand, In a radio packet transfer method which divides the packet concerned and transmits 
so that packet length may become below in said fragmentation threshold, said radio terminal, 
When packet transfer by a relay transfer method that transmit a packet to said base transceiver 
station, and the base transceiver station concerned transmits the packet concerned to an address 
radio terminal is performed, Let a radio packet transfer method using a separate fragmentation 
threshold respectively by a case where packet transfer by a transfer-direct method which 
transmits the packet concerned to the address radio terminal concerned directly is performed be a 
gist. 

[0071] According to this invention, since a fragmentation threshold which was suitable for each a 
case of a relay transfer method and in the case of a transfer-direct method can be used, 
improvement in a throughput can be aimed at. 

[0072] When an invention concerning claim 18 performs wireless packet communication with a 
base transceiver station and two or more radio terminals and a radio terminal transmits a packet, 
When packet length of the packet concerned exceeds an RTS threshold set up beforehand, Give 
an identifier and said packet length of a local station to an RTS signal, transmit to an address 
radio terminal or said base transceiver station, and said address radio terminal or said base 
transceiver station, In permitting transmission of said packet by a transmitting agency radio 
terminal of said RTS signal, A radio terminal which gave and transmitted to a CTS signal 
respectively by having made into a permission address and a reservation period an identifier and 
packet length which were given to the RTS signal concerned, and transmitted an RTS signal, 
Said packet is transmitted when a CTS signal which includes an address of a local station as a 
permission address is received, In a radio packet transfer method which shelves transmission of 
an RTS signal and a packet until a period equivalent to a reservation period given to the CTS 
signal concerned expires, when a CTS signal which does not include an address of a local station 
as a permission address is received, When packet transfer by a relay transfer method that said 
radio terminal transmits a packet to said base transceiver station, and the base transceiver station 
concerned transmits the packet concerned to an address radio terminal is performed, Let a radio 
packet transfer method using a separate RTS threshold respectively by a case where packet 
transfer by a transfer-direct method which transmits the packet concerned to the address radio 
terminal concerned directly is performed be a gist. 

[0073] According to this invention, since an RTS threshold which was suitable for each a case of 
a relay transfer method and in the case of a transfer-direct method can be used, improvement in a 
throughput can be aimed at. 
[0074] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described with 
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reference to drawings. 

[0075]A. Example drawing 1 of composition of the network with which each embodiment of this 
invention is applied shows the example of composition of the network with which each 
embodiment of this invention is applied. In this network, each base transceiver stations 10 and 10 
and ~ accommodate two or more radio terminals. The base transceiver station 10 and the wired 
terminal 20 are connected by Ethernet 30. Communication with a host (graphic display 
abbreviation) is performed via one of base transceiver stations with the radio terminals 1, 2, 3, 
and 4 and — . The base transceiver stations 10 and 10 and ~ memorize respectively the MAC 
Address of the radio terminal which a local station accommodates to the accommodation 
terminal table 1 1 . 

[0076]B. A 1st embodiment book embodiment is an embodiment of a radio packet transfer 
system which enforces the radio packet transfer method concerning claim 1 , The judgment about 
the above "registration condition" is performed according to the invention concerning claim 2, 
and the judgment about the above "registration cancellation conditions" is performed according 
to the invention concerning claim 5. 

[0077] Drawing 2 shows the format of the radio packet delivered and received in this 
embodiment between a radio terminal and a radio terminal and between a radio terminal and a 
base transceiver station, drawing 2 (a) shows the format of a data packet, and drawing 2 (b) 
shows the format of the ACK signal (reply signal). The data packet is constituted by a header, 
data, and frame-check-sequence FCS as shown in drawing 2 (a). 

[0078]And the header includes destination address DA, transmission source address SA, a packet 
kind (a packet kind is "0000" in the case of a data packet), and transmission classification. 
[0079]Here, destination address DA is a MAC Address of the radio terminal of an address, or a 
wired terminal. Transmission source address SA is a MAC Address of the radio terminal of a 
transmitting agency, or a wired terminal. Transmission classification is information which 
specifies the transfer method of the packet concerned, It is referred to as "00" when the packet 
concerned is what is transmitted from a radio terminal that the transfer-direct method should be 
enforced, It is referred to as "01" at a being [ it / what is transmitted from a radio terminal that 
the relay transfer method should be enforced ] case, and it is referred to as "10" when transmitted 
from a base transceiver station that the relay transfer method should be enforced. 
[0080]The ACK signal is constituted by destination address DA, a packet kind (a packet kind is 
"0001" in the case of an ACK signal), and frame-check-sequence FCS as shown in drawin g 2 

(b). 

r00811 Drawing 3 is a flow chart which shows the example of the receiving operation of the data 
packet of the radio terminal in this embodiment. In this embodiment, each radio terminal has 
memorized the transfer-direct table illustrated to drawing 4 . Let the MAC Address of the radio 
terminal judged as the ability of this transfer-direct table to perform packet transfer by the 
transfer-direct method from the radio terminal concerned be a component. In the receiving 
operation of the radio terminal in this embodiment, registration of the MAC Address of a radio 
terminal to this transfer-direct table is performed. In this example of operation, the judgment 
about the "registration condition" of whether to register a radio terminal to a transfer-direct table 
has adopted the method set to ml=l in the invention concerning claim 2. Of course, changing the 
flow of drawing 3 so that m'sl can be carried out in such a mode well also as two or more is 
being able to accomplish easily if it is a person skilled in the art. Hereafter, the details are 
explained with reference to the flow shown in drawin g 3 . 

[0082JA radio terminal's reception of a data packet will judge first whether frame-check- 
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sequence FCS is normal (Step S101). When this decision result is "NO", reception is ended after 
discarding the packet concerned (Step SI 10), and in being "YES", it progresses to Step S102. 
[0083]Next, if it progresses to Step SI 02, it judges whether the transmission classification of the 
data packet which received is "10", when transmission classification is "10", it progresses to Step 
SI 06, and in not being "10", it will progress to Step SI 03. 

[0084]Next, if it progresses to Step SI 03, it judges whether the receiving level of the data packet 
concerned is more than threshold LI, and when this decision result is "NO", it will progress to 
Step S 1 06, and, in "YES", will progress at Step S 1 04. 

[0085]Next, if it progresses to Step SI 04, it judges whether the transmission source address of 
the data packet concerned is registered into the transfer-direct table, and when this decision result 
is "YES", it will progress to Step SI 06, and, in "NO", will progress to Step SI 05. Next, if it 
progresses to Step SI 05, the transmission source address of the data packet concerned will be 
registered into a transfer-direct table. And it progresses to Step SI 06. 

[0086]Thus, when reception of a data packet is performed, the transmission classification being 
"00" or "01" (namely, — the data packet concerned is transmitted by the transfer-direct method or 
the relay transfer method from other radio terminals), and, And when the receiving level is more 
than threshold LI, the address of the radio terminal which is the transmitting origin of the data 
packet concerned is registered into a transfer-direct table. In this case, registration is performed 
regardless of whether it addresses to a radio terminal besides whether the data packet concerned 
is a thing addressed to a local station etc. 

[0087]Next, if it progresses to Step SI 06, it will be judged whether the destination address of the 
data packet concerned is in agreement with the address of a local station. When this decision 
result is "NO", reception is ended after discarding the packet concerned (Step SI 10), and in 
being "YES", it progresses to Step S107. 

[0088]Next, if it progresses to Step SI 07, it will be judged whether the transmission 
classification of the data packet concerned is "01." When this decision result is "YES", reception 
is ended after discarding the packet concerned (Step SI 10). The packet concerned is because it is 
a normal receiving gestalt which it should be transmitted to a local station by the relay transfer 
method, and is received via a base transceiver station, although it addressed to the local station 
and was transmitted to it from other radio terminals. 

[0089]on the other hand, when the decision result of Step SI 07 is "YES", When transfer direct of 
the data packet concerned is carried out to a local station from other radio terminals 
(transmission classification "00"), or when relay transfer of the data packet concerned is carried 
out to a local station via a base transceiver station from other radio terminals (transmission 
classification "10"), it progresses to Step SI 08. 

[0090]Next, an ACK signal will be transmitted if it progresses to Step SI 08. When the data 
packet which received is transmitted from other radio terminals by the transfer-direct method 
here (transmission classification "00"), When an ACK signal is transmitted to addressing to a 
radio terminal which is the transmitting origin of the data packet concerned and the data packet 
concerned is transmitted from a base transceiver station by the relay transfer method 
(transmission classification "10"), an ACK signal is transmitted to a base transceiver station. 
[0091]Next, if it progresses to Step SI 09, the data packet which received will be passed to the 
upper layer and reception will be ended. 

[0092]In the receiving operation concerning this embodiment described above, it becomes 
possible to choose relay transfer to the radio terminal which does not fulfill transfer direct and 
quality to the radio terminal which fulfills the quality at the time of transfer direct by making the 
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threshold LI into the receiving level with which it is satisfied of necessary quality. 
[0093]Next, with reference to the flow chart shown in dra win g 5 , the send action of the data 
packet of the radio terminal in this embodiment is explained. Although this send action includes 
the processing which erases registration of the radio terminal in a direct communication table, 
the judgment method which starts claim 5 as the judgment method about the "registration 
cancellation conditions" whether to erase registration of a certain radio terminal is used for it. 
[0094]First, in a radio terminal, if the Request to Send of a data packet arises, a built-in retry 
counter will be set as "1" (Step S201). Next, it is judged whether the destination address of the 
data packet concerned is registered into the transfer-direct table (Step S202). When this decision 
result is "YES", it progresses to Step S203, and in "NO", it progresses to Step S210. 
[0095]Next, if it progresses to Step S203 from Step S202, the transfer-direct method will be 
chosen. Next, it progresses to Step S204, the transmission classification "00" corresponding to 
the transfer-direct method is set as a data packet, and the data packet concerned is transmitted. 
[0096]Next, it progresses to Step S205 and it is judged whether the ACK signal from the radio 
terminal of an address was received. When this decision result is "YES", with an address radio 
terminal, the data packet which transmitted considers that it was received normally, and ends a 
send action. 

[0097]On the other hand, when the decision result of Step S205 is "NO", it progresses to Step 
S206, and it is judged whether the value of a retry counter is smaller than the predetermined 
threshold m2. And when this decision result is "YES", only "1" makes the value of a retry 
counter increase (Step S207), only the standby time determined at random stands by (Step S208), 
and a data packet is transmitted again (Step S204). Hereafter, similarly, an ACK signal is not 
received from a destination terminal, and when the value of a retry counter is less than [ m2 ], 
Step S207, S208, and Step S204 are repeated. 

[0098]And without receiving an ACK signal, when the value of a retry counter reaches the 
threshold m2, it progresses to Step S209 from Step S206. If it progresses to this step S209, the 
destination address of the data packet which is a transmission object will be deleted from a 
transfer-direct table. It is because it is considered to be difficult to the radio terminal of such a 
destination address to carry out packet transfer by the transfer-direct method. After processing of 
this step S209 is completed, it progresses to Step S210. As already explained, also when the 
destination address of the data packet concerned besides at the time of passing through 
processing of the above-mentioned step S209 is not registered into a transfer-direct table, it will 
progress to Step S210. 

[0099]Next, if it progresses to Step S210, the relay transfer method will be chosen. Next, it 
progresses to Step S21 1, the transmission classification "01" corresponding to the relay transfer 
method is set as a data packet, and the data packet concerned is transmitted. 
[0100]Next, it progresses to Step S212 and it is judged whether the ACK signal from the base 
transceiver station of an address was received. When this decision result is "YES", it considers 
that the data packet which transmitted was received normally, and a send action is ended. 
[0101]On the other hand, when the decision result of Step S212 is "NO", it progresses to Step 
S213, and it is judged whether the value of a retry counter is smaller than the predetermined 
maximum retry count N (however, it is N>m2.). And when this decision result is "YES", only 
"1" makes the value of a retry counter increase (Step S214), only the standby time determined at 
random stands by (Step S215), and a data packet is transmitted again (Step S21 1). Similarly an 
ACK signal is not hereafter received from the base transceiver station which is an address, and 
when the value of a retry counter is less than N, Step S214, S215, and Step S21 1 are repeated. 
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[01 02] And when the value of a retry counter becomes the maximum retry count N, without 
receiving an ACK signal, it progresses to Step S216 from Step S213, a transmission data packet 
is discarded, and transmitting processing is ended. 

[01 03] According to the send action of the data packet in the radio terminal explained above. 
Even when an address radio terminal foresees during communication of a transmitting agency 
radio terminal and it moves to the position in which outer transfer direct is impossible, the 
method of the packet transfer applied to the address radio terminal concerned can be changed 
into the relay transfer method from the transfer-direct method. 

[01 04] With reference to the flow chart shown in following drawing 6 , the packet relay operation 
of the base transceiver station in this embodiment is explained. First, if it is the data packet 
transmitted from the radio terminal and transmission classification receives what is "01" 
(namely, data packet transmitted from the radio terminal that the relay transfer method should be 
enforced), a base transceiver station, An ACK signal is transmitted to the radio terminal which is 
a transmitting agency (Step S301), and the address of the data packet which received judges 
whether it is a radio terminal accommodated in the base transceiver station concerned (Step 
S302). A base transceiver station judges whether the address of the data packet concerned is a 
radio terminal accommodated in the base transceiver station concerned, also when the data 
packet transmitted from the wired terminal is received (Step S302). 

[01 05 processing is ended without performing packet relay operation, when the decision result 
of this step S302 is "NO." 

[0106]On the other hand, when the decision result of Step S302 is "YES", That is, when the 
address of the data packet which received from the above-mentioned radio terminal or the wired 
terminal is the radio terminal accommodated in the base transceiver station concerned, relay 
operation which transmits the data packet concerned to the address radio terminal concerned is 
performed by the following procedures. 

[0107]First, it progresses to Step S303 and the value of a retry counter is set to "1." Next, it 
progresses to Step S304, the transmission classification "10" which indicates that it is the data 
packet transmitted from the base transceiver station that the relay transfer method should be 
enforced is set as the data packet concerned, and it transmits to the addressing to an address radio 
terminal concerned. 

[0108]Next, it progresses to Step S305 and it is judged whether the ACK signal from an address 
radio terminal was received. When this decision result is "YES", it considers that the data packet 
which transmitted was received normally, and relay operation is ended. 
[0109]On the other hand, when the decision result of Step S305 is "NO", it progresses to Step 
S306, and it is judged whether the value of a retry counter is smaller than the predetermined 
maximum retry count N. And when this decision result is "YES", only "1" makes the value of a 
retry counter increase (Step S3 07), only the standby time determined at random stands by (Step 
S308), and a data packet is transmitted again (Step S304). Hereafter, similarly, an ACK signal is 
not received from an address radio terminal, and when the value of a retry counter is less than N, 
Step S307, S308, and Step S304 are repeated. 

[01 10] And when the value of a retry counter becomes the maximum retry count N, without 
receiving an ACK signal, it progresses to Step S309 from Step S306, the data packet concerned 
is discarded, and relay processing is ended. 

[01 1 l]By operation of the base transceiver station explained above, the packet relay from the 
relay transfer and the wired terminal of a data packet to other radio terminals [ radio terminal ] to 
a radio terminal is attained. 
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[01 12]Next, drawing 7 - drawing 12 show various kinds of examples of operation in this 
embodiment. Hereafter, with reference to these figures, the example of concrete operation of this 
embodiment is explained. 

[01 13]First, the operating-sequence figure of drawing 7 shows the example of operation in case a 
certain radio terminal B transmits a data packet to addressing to radio terminal A registered into 
the transfer-direct table. The radio terminal A is registered into the transfer-direct table of the 
radio terminal B in this example of operation. For this reason, when the data packet which should 
be transmitted to radio terminal A occurs, the radio terminal B sets transmission classification of 
the data packet concerned to "00", and makes a destination address the MAC Address of the 
radio terminal A, and transmits by the transfer-direct method. 

[01 14]If this data packet is received, the radio terminal A judges whether that receiving level is 
more than threshold LI, and when it is less than [ threshold LI ], it will not perform registration 
to a transfer-direct table. On the other hand, when a receiving level is more than threshold LI, 
the MAC Address of the radio terminal B which is a transmitting agency is registered into a 
transfer-direct table. It transmits an ACK signal to addressing to radio terminal B which is the 
transmitting origin of the data packet concerned while it hands over the data packet concerned to 
the upper layer, since the data packet which received makes the MAC Address of the radio 
terminal A a destination address. 

[01 15]In the radio terminal B side, by reception of this ACK signal, it recognizes that 
transmission of the above-mentioned data packet was successful, and transmitting processing is 
ended. 

[01 16] As explained above, according to this embodiment, about the radio terminal registered 
into the transfer-direct table. Since a data packet is transmitted to an address radio terminal by 
the transfer-direct method which does not go via a base transceiver station, while reducing the 
overheads of relay, the time required of transmission can be shortened. 

[01 17]Next, in the case where the operating-sequence figure of drawing 8 t ransmits a data packet 
to addressing to radio terminal C by which the radio terminal A was registered into the transfer- 
direct table, The third party slack radio terminal B receives the data packet of this addressing to 
radio terminal C, and the example of operation in the case of registering the radio terminal A into 
a transfer-direct table is shown. 

[01 18]The radio terminal C is registered into the transfer-direct table of the radio terminal A in 
this example of operation. For this reason, when the data packet which should be transmitted to 
radio terminal C occurs, the radio terminal A sets transmission classification of the data packet 
concerned to "00", and makes a destination address the MAC Address of the radio terminal C, 
and transmits by the transfer-direct method. 

[01 19]The radio terminal C will transmit an ACK signal to radio terminal A, if this data packet is 
received. By receiving this ACK signal, the radio terminal A recognizes that transmission of 
packet data was successful, and ends transmitting processing. 

[0120]On the other hand, when the radio terminal B is located in the good place of a prospect for 
the radio terminal A, the data packet of addressing to radio terminal C transmitted from the radio 
terminal A may be received by the third party slack radio terminal B. In this case, the radio 
terminal B judges whether the receiving level of a data packet is more than threshold LI, and 
when it is more than threshold LI, it registers the MAC Address of the radio terminal A which is 
the transmitting origin of the data packet which received into a transfer-direct table. Since the 
data packet which received is a thing addressed to radio terminal C, it is discarded. On the other 
hand, when a receiving level is less than [ threshold LI ], registration to a transfer-direct table is 
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not performed. 

[0121]As explained above, when a radio terminal receives the data packet of addressing to a 
radio terminal of others, and the receiving level is beyond a predetermined threshold, the radio 
terminal which is a transmitting agency is registered into a transfer-direct table by this 
embodiment. Therefore, when it is considered as the address of transfer direct, only the high 
radio terminal of ****** which can perform transfer direct by predetermined communication 
quality will be registered into a transfer-direct table, and the frequency of failure at the time of 
performing the transfer-direct method can be lessened. 

[0122]Next, the operating-sequence figure of drawing 9 shows the example of operation in case 
relay transfer is performed from the radio terminal A to the radio terminal B by going via a base 
transceiver station. The MAC Address of the radio terminal B is not registered into the transfer- 
direct table of the radio terminal A in this example of operation. For this reason, the radio 
terminal A chooses the relay transfer method, when the data packet which should transmit to 
radio terminal B occurs, it makes a destination address the MAC Address of the radio terminal B, 
sets transmission classification to "01", and transmits the data packet concerned. 
[0123]Since the transmission classification is "01" when the above-mentioned data packet is 
received, a base transceiver station transmits an ACK signal to the radio terminal A. 
[0124]By receiving this ACK signal, the radio terminal A recognizes a transmitting success and 
ends transmitting processing. 

[0125]On the other hand, since the address of the above-mentioned data packet is the radio 
terminal B accommodated in the base transceiver station concerned, a base transceiver station 
sets transmission classification of the data packet concerned to "10", and transmits the data 
packet concerned. 

[0126]If this data packet is received, that transmission classification is "10", and since that 
destination address of the radio terminal B corresponds with the address of a local station, it will 
hand over the data packet concerned to the upper layer, and will transmit an ACK signal to a 
base transceiver station. By receiving this ACK signal, a base transceiver station recognizes a 
transmitting success of a data packet, and ends transmitting processing. 
[0127]Next, although the radio terminal A transmits a data packet to the radio terminal B 
registered into the transfer-direct table by the transfer-direct method, the operating-sequence 
figure of drawing 10 fails in this transmission, and shows the example of operation in the case of 
changing to the relay transfer method. It is being referred to as m2=l in this example of 
operation. 

[0128]The MAC Address of the radio terminal B is registered into the transfer-direct table of the 
radio terminal A in this example of operation. For this reason, the radio terminal A chooses the 
transfer-direct method, when the data packet which should transmit to radio terminal B occurs, it 
makes a destination address the MAC Address of the radio terminal B, sets transmission 
classification to "00", and transmits the data packet concerned. 

[0129]However, when the radio terminal B is moving out of this time, for example, the prospect 
of the radio terminal A, transmission of the above-mentioned data packet will be finished with 
failure. In this case, although resending of a data packet is performed for the value of a retry 
counter during the period below threshold m2, if the value of a retry counter reaches the 
threshold m2, the radio terminal A will erase registration of the radio terminal B in a transfer- 
direct table. 

[0130]Then, the radio terminal A transmits the transmission classification of the data packet 
addressed to radio terminal B as "01." 
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[0131]Since the transmission classification is "01" when the above-mentioned data packet is 
received, a base transceiver station transmits an ACK signal to the radio terminal A. 
[0132]By receiving this ACK signal, the radio terminal A recognizes a transmitting success and 
ends transmitting processing. 

[0133]On the other hand, since the address of the above-mentioned data packet is the radio 
terminal B accommodated in the base transceiver station concerned, a base transceiver station 
sets transmission classification of the data packet concerned to "10", and transmits the data 
packet concerned. 

[0134]If this data packet is received, that transmission classification is "10", and since that 
destination address of the radio terminal B corresponds with the address of a local station, it will 
hand over the data packet concerned to the upper layer, and will transmit an ACK signal to a 
base transceiver station. By receiving this ACK signal, a base transceiver station recognizes a 
transmitting success of a data packet, and ends transmitting processing. 

[01 35] Although each example of operation explained above is a thing in case the address radio 
terminal and the transmitting agency radio terminal are accommodated in the same base 
transceiver station, Also in the case where it is respectively accommodated in two base 
transceiver stations where the radio terminal A which delivers and receives a data packet, and the 
radio terminal B adjoin so that it may illustrate to drawing 1 1 , Registration of the same transfer- 
direct table as the above and registration cancellation can be performed, and packet transfer by 
the transfer-direct method or the relay transfer method can be performed. 
[0136]Next, the operating-sequence figure of drawing 12 shows the example of operation in the 
case of performing packet transfer from the radio terminal A in drawing 1 1 to the wired terminal 
Z. First, suppose that the data packet which should transmit to wired terminal Z occurred in the 
radio terminal A. In this case, since the wired terminal Z is not registered into the transfer-direct 
table of the radio terminal A, the radio terminal A chooses the relay transfer method, makes a 
destination address the MAC Address of the wired terminal Z, and transmits transmission 
classification as "01." 

[0137]If this data packet is received, since that transmission classification is "01", a base 
transceiver station will transmit an ACK signal to the transmitting agency radio terminal A. The 
radio terminal A recognizes a transmitting success by reception of this ACK signal, and ends 
transmitting processing. 

[0138]On the other hand, since the destination address of the above-mentioned data packet is not 
a thing of the radio terminal accommodated in the base transceiver station concerned, a base 
transceiver station changes the data packet concerned into an Ethernet packet, and transmits to 
Ethernet. 

[0139]If the above-mentioned Ethernet packet is received via Ethernet, since the destination 
address and address of a local station of the wired terminal Z correspond, it will hand over the 
Ethernet packet concerned to the upper layer. 

[01 40] As explained above, packet transfer of addressing to a wired terminal by the relay transfer 
method can be performed without according to this embodiment, producing the useless resending 
packet by transfer direct, even when an address is a wired terminal. 

[0141]In the above, the case where performed a judgment concerning a "registration condition" 
in the embodiment of the invention concerning claim 1 by the judgment method concerning 
claim 2, and the judgment about "registration cancellation conditions" was performed by the 
judgment method concerning claim 5 was explained to the example. However, the judgment 
method about the "registration condition" and the "registration cancellation conditions" which 
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were adopted in this embodiment is illustration to the last. In carrying out this invention, the 
judgment method which starts claim 6 or 7 instead of the judgment method which may adopt the 
judgment method which starts claim 3 or 4 instead of the judgment method concerning claim 2, 
and starts claim 5 may be adopted. 

[0142]C. It is a radio packet transfer method concerning claim 1, and a 2nd embodiment book 
embodiment performs the judgment about a "registration condition" by the judgment method 
concerning claim 2, and it uses together the judgment method which starts the judgment method 
and claim 8 concerning claim 5 in the judgment about "registration cancellation conditions", and 
perform it. 

[0143]In this embodiment, the format of the radio packet delivered and received between a radio 
terminal and a radio terminal and between a radio terminal and a base transceiver station is as 
having been shown in above-shown drawing 2 like a 1st embodiment of the above. Like a 1st 
embodiment of the above, each radio terminal memorizes the transfer-direct table illustrated to 
above-shown drawing 4 , and performs selection of the transfer-direct method or the relay 
transfer method according to the contents of registration of this transfer-direct table. 
[0144] Drawing 13 is a flow chart which shows the receiving operation of the data packet of the 
radio terminal in this embodiment. In this receiving operation, the judgment about a "registration 
condition" is performed by the judgment method set to ml=l in claim 2, and the judgment about 
"registration cancellation conditions" is performed by the judgment method set to m3=l in claim 
8. Of course, changing the flow of drawing 13 so that ml or m3 can be carried out in such a 
mode well also as two or more is being able to accomplish easily if it is a person skilled in the 
art. 

[0145]A radio terminal will judge first whether frame-check-sequence FCS of the data packet 
concerned is normal, if a data packet is received (Step S301). And when frame-check-sequence 
FCS is normal, it progresses to Step S402. When abnormalities are observed in frame-check- 
sequence FCS, the data packet which received is discarded (Step S413), and reception is ended. 
[0146]Next, if it progresses to Step S402, it will be judged whether the transmission 
classification of the data packet which received is "10." When this decision result is "YES", it 
progresses to Step S409. 

[0147]On the other hand, when the data packet which received is received from a radio terminal 
that the transfer-direct method should be enforced (transmission classification = "00"), or when 
the data packet concerned is received from a radio terminal that the relay transfer method should 
be enforced (transmission classification = "01"). The decision result of Step S402 serves as 
"NO", and will progress to Step S403. 

[0148]Next, if it progresses to Step S403, it will be judged whether the receiving level at the time 
of reception of the data packet concerned is more than threshold LI . When this decision result is 
"YES", it progresses to Step S404, and it is judged whether the transmission source address of 
the data packet concerned is registered into the transfer-direct table of the radio terminal 
concerned. And when this decision result is "NO", he registers the transmission source address 
concerned into a transfer-direct table (Step S405), and follows it to Step S409. When the 
decision result of the above-mentioned step S404 is "YES", it progresses to Step S409, without 
performing registration (Step S405) to a transfer-direct table. 

[0149]On the other hand, when the receiving level of a data packet is less than [ threshold LI ], it 
progresses to Step S406 from Step S403, and it is judged whether the receiving level of a data 
packet is more than threshold L2. Here, when a receiving level is more than threshold L2, it 
progresses to Step S409. On the other hand, when a receiving level is less than [ threshold L2 ], it 
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is judged whether the transmission source address of the data packet concerned is registered into 
the transfer-direct table of the radio terminal concerned (Step S407). And when this decision 
result is "YES", registration of the transmission source address concerned in a transfer-direct 
table is erased (Step S408), and it progresses to Step S409. When the decision result of the 
above-mentioned step S407 is "NO", it progresses to Step S409, without performing registration 
cancellation (Step S408) in a transfer-direct table. 

[0150]Thus, when reception of a data packet is performed in this embodiment, the transmission 
classification being "00" or "01" (namely, — the data packet concerned is transmitted by the 
transfer-direct method or the relay transfer method from other radio terminals), and, And when 
the receiving level is more than threshold LI, the transmitting agency radio terminal of the data 
packet concerned is registered into a transfer-direct table. Reception of the data packet whose 
transmission classification is "00" or "01" is performed, and when the receiving level at that time 
is less than [ threshold L2 ], registration of the transmitting agency radio terminal of the data 
packet concerned in a transfer-direct table is canceled. In this case, registration and registration 
cancellation are performed regardless of whether it addresses to a radio terminal besides whether 
the data packet concerned is a thing addressed to a local station etc. 

[0151]Next, if it progresses to Step S409, it will be judged whether the destination address of the 
data packet concerned is in agreement with the address of a local station. When this decision 
result is "NO", reception is ended after discarding the packet concerned (Step S413), and in 
being "YES", it progresses to Step S410. 

[0152]Next, if it progresses to Step S410, it will be judged whether the transmission 
classification of the data packet concerned is "01." When this decision result is "YES", reception 
is ended after discarding the packet concerned (Step S413). The packet concerned is because it is 
a normal receiving gestalt which it should be transmitted to a local station by the relay transfer 
method, and is received via a base transceiver station, although it addressed to the local station 
and was transmitted to it from other radio terminals. 

[0153]on the other hand, when the decision result of Step S410 is "NO", When transfer direct of 
the data packet concerned is carried out to a local station from other radio terminals 
(transmission classification "00"), or when relay transfer of the data packet concerned is carried 
out to a local station via a base transceiver station from other radio terminals (transmission 
classification "10"), it progresses to Step S41 1. 

[0154]Next, an ACK signal will be transmitted if it progresses to Step S41 1 . When the data 
packet which received is transmitted from other radio terminals by the transfer-direct method 
here (transmission classification "00"), When an ACK signal is transmitted to addressing to a 
radio terminal which is the transmitting origin of the data packet concerned and the data packet 
concerned is transmitted from a base transceiver station by the relay transfer method 
(transmission classification "10"), an ACK signal is transmitted to a base transceiver station. 
[0155]Next, if it progresses to Step S412, the data packet which received will be passed to the 
upper layer and reception will be ended. 

[0156]In the receiving operation concerning this embodiment described above, it becomes 
possible to choose relay transfer to the radio terminal which does not fulfill transfer direct and 
quality to the radio terminal which fulfills the quality at the time of transfer direct by making the 
thresholds LI and L2 into the receiving level with which it is satisfied of necessary quality. The 
change frequency of transfer direct and relay transfer can be controlled by being referred to as 
L1>L2. Therefore, when the control load accompanying the change of transfer direct and relay 
transfer is large, the influence which it has on a radio terminal can be inhibited. 
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[0157]In the state where the radio terminal A is registered into the transfer-direct table of the 
radio terminal B, and the radio terminal B is registered into the transfer-direct table of the radio 
terminal A, drawing 14 shows the example of an operating sequence when packet transfer by the 
transfer-direct method is performed from the radio terminal A to the radio terminal B. 
[01 5 8] As shown in this drawing 14, the radio terminal B will judge whether that receiving level 
is more than threshold L2, if the packet from the radio terminal A is received. Although the radio 
terminal A and the radio terminal B were performing communication by the transfer-direct 
method till then here, when it moves to the place which the radio terminal B left distantly [ radio 
terminal / A ], the above-mentioned receiving level in the radio terminal B may be less than [ 
threshold L2 ]. In such a case, in the radio terminal B, the registration in the transfer-direct table 
of the radio terminal A which is the transmitting origin of the packet concerned is erased. About 
the packet which received, it hands over to the upper layer, and an ACK signal is transmitted to 
radio terminal A. 

[0159]By thus, the cause of relative physical relationship with the radio terminal registered into 
the transfer-direct table getting worse according to this embodiment. When deterioration of the 
communication quality at the time of performing transfer direct to the addressing to a radio 
terminal concerned is expected, registration of the radio terminal concerned in a transfer-direct 
table will be erased, and packet transfer of the addressing to a radio terminal concerned will be 
performed by the relay transfer method that necessary quality can be maintained. 
[01 60] As mentioned above, although the characteristic example of this embodiment of operation 
was explained, about other operations, it is the same as that of operation of a 1st embodiment of 
the above that already explained. That is, the flow of the send action of the packet of the radio 
terminal in this embodiment is the same as what was already explained with reference to drawing 
5. In operation of the packet transmission shown to drawing 5 that it already explained, the 
judgment about "registration cancellation conditions" is performed by the judgment method 
concerning claim 5. Therefore, at this embodiment, the judgment about "registration cancellation 
conditions" will be performed in accordance with the judgment method which starts claim 8 in 
the receiving operation ( drawing 13 ) of a radio terminal, and the judgment about "registration 
cancellation conditions" will be performed in accordance with the judgment method concerning 
claim 5 by the send action of a radio terminal. The judgment method which starts claim 8 in this 
way, and the judgment method concerning claim 5 may not be used together, but only the 
judgment method concerning claim 8 may be used, and the judgment by the judgment method 
concerning claim 5 may be omitted. 

[0161]The operation flow of the packet relay of the base transceiver station in this embodiment 
is the same as what was already explained with reference to drawing 6 . The example of an 
operating sequence in case a radio terminal transmits a packet to addressing to a radio terminal 
registered into the transfer-direct table is the same as what was shown in above-shown drawing 
7, and the example of an operating sequence in case a radio terminal registers other radio 
terminals into a transfer-direct table is the same as what was shown in above-shown drawing 8 . 
The example of an operating sequence in case a radio terminal furthermore transmits a packet to 
addressing to a radio terminal which is not registered into a transfer-direct table is the same as 
what was shown in above-shown drawing 9 . The operating sequence when the packet to which 
the radio terminal B is registered into the transfer-direct table of the radio terminal A, for 
example, and the radio terminal B was transmitted from the radio terminal A is unreceivable is 
the same as what was shown in above-shown drawing 10 . Also in the case where it is 
respectively accommodated in two base transceiver stations where the radio terminal A which 
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delivers and receives a data packet, and the radio terminal B adjoin so that it may illustrate to 
above-shown drawing 1 1 , Registration of the same transfer-direct table as the above and 
registration cancellation can be performed, and packet transfer by the transfer-direct method or 
the relay transfer method can be performed. The operating sequence in case a radio terminal and 
a wired terminal perform packet transfer is the same as that of what was shown in above-shown 
drawing 12 . 

[01 62] As mentioned above, although this embodiment was described to the example, the case 
where perform the judgment about a "registration condition" by the judgment method concerning 
claim 2, and it carries out by using together the judgment method which starts the judgment 
method and claim 8 concerning claim 5 in the judgment about "registration cancellation 
conditions", The judgment method which starts claim 9 or 10 instead of the judgment method 
which uses the judgment method which starts claim 6 or 7 instead of the judgment method which 
uses the judgment method which starts claim 3 or 4 instead of the judgment method concerning 
claim 2, or starts claim 5, or starts claim 8 may be used. As mentioned above, the judgment by 
the judgment method concerning claim 5 may be omitted. 

[0163]D. In a 3rd embodiment book embodiment, the format of the radio packet delivered and 
received between a radio terminal and a radio terminal and between a radio terminal and a base 
transceiver station is as having been shown in above-shown drawin g 2 like each above- 
mentioned embodiment. Like each above-mentioned embodiment, each radio terminal 
memorizes the transfer-direct table illustrated to above-shown drawing 4 , and performs selection 
of the transfer-direct method or the relay transfer method according to the contents of registration 
of this transfer-direct table. In this embodiment, a watchdog timer is prepared for each [ register 
with a transfer-direct table ] radio terminal of every. About the directions for these watchdog 
timers, it clarifies in explanation of this embodiment of operation. 

[0164]In this embodiment, the radio terminal of the registration condition for registering the 
MAC Address of arbitrary radio terminals into a transfer-direct table is the same as that of what 
was already explained in each above-mentioned embodiment. 

[0165]He is trying to, require that following either should be filled with this embodiment on the 
other hand about the registration cancellation conditions for deleting the MAC Address of a radio 
terminal from a transfer-direct table. 

[0166]Registration cancellation condition **: The situation of having transmitted a packet from a 
local station by the transfer-direct method to the radio terminal concerned, and becoming packet 
transmission non completion occurred by the frequency beyond a predetermined limit 
(equivalent to claims 5-7). 

[0167]Registration cancellation condition **: The situation where a local station received the 
packet transmitted with the radio terminal concerned with the receiving level of less than a 
predetermined threshold occurred by the frequency beyond a predetermined limit (equivalent to 
claims 8-10). 

[0168]Registration cancellation condition ** : The situation where a local station receives the 
packet which fixed time and the radio terminal concerned transmitted with the receiving level 
beyond a predetermined threshold does not arise once, And the thing which the situation of 
transmitting a packet from a local station to the radio terminal concerned, and becoming packet 
transmission completion does not produce once (equivalent to claim 11). 

[01 69] A 2nd embodiment of the above is also used for registration cancellation condition ** and 
** among the above. In addition to these, the above-mentioned registration cancellation 
condition ** is used for this embodiment. 
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[0170] Drawing 15 and drawing 16 are flow charts which show the receiving operation of the 
data packet of the radio terminal in this embodiment. In most [ of receiving operation ] most [ 
flows (above-shown drawing 13 ) and ] of a radio terminal in a 2nd embodiment of the above, the 
flow of this receiving operation is the same. However, Steps S405 and S408 in above-shown 
drawing 13 are transposed to Step S405A and S408A by this embodiment on the relation which 
newly added the above-mentioned registration cancellation condition **, and still newer step 
S421 A-S 423 A in this embodiment is added. About other steps, there are not a thing of above- 
shown drawing 13 and a change. About these, what was used in above-shown drawing 13 , and a 
common thing are used as a number of a step. 

[0171]It is as follows when the main point of the receiving operation of the data packet of a radio 
terminal is explained according to the flow of drawing 15 and drawing 16 . 
[01 72] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet beyond threshold LI, The address of the transmitting agency radio 
terminal of the data packet concerned is registered into a transfer-direct table, and the watchdog 
timer corresponding to the concerned transmitting former radio terminal is started (Step S401, 
S402, S403, S404, S405A). However, when the address of the transmitting agency radio terminal 
of the data packet concerned is already registered into the transfer-direct table, only processing 
which restarts a watchdog timer is performed (Step S401, S402, S403, S404, S421A). 
[01 73] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet below threshold L2, Registration of the address of the transmitting 
agency radio terminal of the data packet concerned in a transfer-direct table is erased, and the 
watchdog timer corresponding to the concerned transmitting former radio terminal is stopped 
(Step S401, S402, S403, S406, S407, S408A). 

[01 74] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet beyond threshold L2, A watchdog timer is restarted when the address of 
the transmitting agency radio terminal of the data packet concerned is already registered into the 
transfer-direct table (Step S401, S402, S403, S406, S422A, S423A). 

[0175]The above is the contents of processing of the transfer-direct table relation performed with 
reception of the data packet by a radio terminal, and watchdog timer-related processing. It is 
judged whether after finishing these processings, a radio terminal is the transmission 
classification "00" or the data packet of "10" which the data packet addressed to the local station 
(Step S409, S410), When this decision result is affirmative, transmission of an ACK signal and 
delivery to the upper layer of a data packet are performed (Step S412). About the processing 
after this step S409, there are not a 2nd embodiment of the above and a place which changes in 
any way. 

[0176]Next, drawing 1 7 is a flow chart which shows the send action of the data packet of the 
radio terminal in this embodiment. In most [ of a send action ] most [ flows (above-shown 
drawing 5 ) and ] of a radio terminal in a 1st embodiment of the above, the flow of this send 
action is the same. However, Step S209 in above-shown drawing 5 is transposed to Step S209A 
by this embodiment on the relation which newly added the above-mentioned registration 
cancellation condition **, and the still newer step S221A in this embodiment is added. About 
other steps, there are not a thing of above-shown drawing 5 and a change. About these, what was 
used in above-shown drawing 5 , and a common thing are used as a number of a step. 
[0177]It is as follows when the main point of the send action of the data packet of a radio 
terminal is explained according to the flow of drawing 17 . 

[0178]A radio terminal restarts the watchdog timer corresponding to an address radio terminal, 
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when transmission classification receives an ACK signal after transmission of the data packet 
which is "00" (transfer direct) (Step S201, S202, S203, S204, S205, S221A). 
[0179]After a radio terminal transmits the data packet whose transmission classification is "00" 
(transfer direct), at however, the time of ** in which a radio terminal does not receive an ACK 
signal continuously twice [ m ]. While erasing registration of the address of the address radio 
terminal concerned in a transfer-direct table, the watchdog timer corresponding to the address 
radio terminal concerned is stopped (Step S205, S206, S209A). 

[0180]In this case, resending of the data packet concerned is performed by the relay transfer 
method (Steps S210-S216). Since it is the same as what was already explained in a 1st 
embodiment about this relay transfer method, explanation is omitted here. 
[0181]Now, as already explained, the radio terminal in this embodiment performs the time check 
by a watchdog timer about each radio terminal which registered the address into the transfer- 
direct table (Step S405A of drawing 15). And if one of watchdog timers becomes time over, the 
watchdog timer exaggerated routine shown in drawing 1 8 will perform the radio terminal 
concerning this embodiment, and the address of the radio terminal corresponding to the 
watchdog timer used as time over will be deleted from a transfer-direct table. 
[01 82] When the watchdog timer which started the time check receives a data packet with the 
receiving level beyond threshold LI from the radio terminal corresponding to the watchdog timer 
concerned here (Step S421A of drawing 15 ), A data packet is received with the receiving level 
beyond threshold L2 from the radio terminal corresponding to the watchdog timer concerned, 
And when the radio terminal concerned is registered into the transfer-direct table (Step S423A of 
drawing 15 ), or when a data packet is transmitted to the radio terminal corresponding to the 
watchdog timer concerned by the transfer-direct method and an ACK signal is received (Step 
S221A of drawing 17 ), it restarts. 

[0183]Therefore, cover fixed time (timer set time of a watchdog timer), and a data packet is not 
received once with the threshold LI or the receiving level beyond L2 from the radio terminal 
corresponding to the watchdog timer concerned, And a data packet is transmitted by the transfer- 
direct method to the radio terminal corresponding to the watchdog timer concerned, When the 
situation where it ends with a success does not arise once, (registration cancellation condition ** 
mentioned above) and the watchdog timer concerned serve as time over, and the registration to 
the transfer-direct table of the radio terminal corresponding to the watchdog timer concerned is 
canceled. 

[0184]Next, with reference to drawing 19 - each operating-sequence figure of drawing 22 , 
various kinds of examples of this embodiment of operation are explained still more concretely. 
[0185]First, drawing 19 shows the operating sequence in case a radio terminal transmits a data 
packet to addressing to a radio terminal registered into the transfer-direct table by the transfer- 
direct method. 

[0186]The radio terminal A is registered into the transfer-direct table of the radio terminal B in 
drawing 19 . For this reason, in the radio terminal B, if the data packet which should be 
transmitted to radio terminal A arises, the radio terminal B will choose the transfer-direct 
method, will make a destination address the MAC Address of the radio terminal A, will set 
transmission classification to "00", and will transmit the data packet concerned. 
[0187]If this data packet is received, it judges a receiving level, and the radio terminal A will 
register the MAC Address of the transmitting agency radio terminal B into a transfer-direct table, 
when a receiving level is more than threshold LI, and will start the watchdog timer 
corresponding to the radio terminal B. 
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[0188]The transmission classification of the data packet which received is "00", and since the 
destination address of the radio terminal A corresponds with the MAC Address of a local station, 
it transmits an ACK signal to transmitting agency radio terminal B, and hands over the data 
packet concerned to the upper layer. 

[0189]If this ACK signal is received, the radio terminal B will recognize that the data packet 
transmission by the transfer-direct method addressed to radio terminal A was successful, and will 
restart the watchdog timer corresponding to the radio terminal A. 

[0190]Next, drawing 20 shows the operating sequence in the case of registering the transmitting 
agency radio terminal of the data packet into a transfer-direct table in connection with a radio 
terminal receiving the data packet transmitted to other addressing to a radio terminal. 
[0191]The radio terminal C is registered into the transfer-direct table of the radio terminal A in 
drawing 20 . For this reason, in the radio terminal A, if the data packet which should be 
transmitted to radio terminal C arises, the radio terminal A will choose the transfer-direct 
method, will make a destination address the MAC Address of the radio terminal C, will set 
transmission classification to "00", and will transmit the data packet concerned. 
[0192]The radio terminal C will transmit an ACK signal to the transmitting agency radio 
terminal A, if this data packet is received. It recognizes that the data packet transmission by the 
transfer-direct method for the radio terminal C finished the radio terminal A with a success by 
receiving this ACK signal. 

[0193]By the way, the data packet of the above-mentioned addressing to radio terminal C may be 
received by the third party slack radio terminal B. 

[0194]In this case, the radio terminal B judges whether a receiving level is more than threshold 
LI . And when a receiving level is more than threshold LI, the MAC Address of the transmitting 
agency radio terminal A of the data packet concerned is registered into a transfer-direct table, 
and the watchdog timer corresponding to the radio terminal A is started. Since it is a thing 
addressed to radio terminal C, the data packet which received is discarded. 
[0195]Next, drawing 21 receives the data packet to which the radio terminal was transmitted by 
the transfer-direct method, and since the receiving level in that case is less than a threshold, it 
shows the operating sequence in which a radio terminal erases the registration in the transfer- 
direct table of the transmitting agency radio terminal of the data packet concerned. 
[0196]In drawing 21 , the MAC Address of the radio terminal B is registered into the transfer- 
direct table of the radio terminal A, and the MAC Address of the radio terminal A is registered 
into the transfer-direct table of the radio terminal B. For this reason, in the radio terminal A, if 
the data packet which should be transmitted to radio terminal B arises, the radio terminal A will 
choose the transfer-direct method, will make a destination address the MAC Address of the radio 
terminal B, will set transmission classification to "00", and will transmit the data packet 
concerned. 

[0197]If this data packet is received, it judges a receiving level, and the radio terminal B will 
delete the MAC Address of the transmitting agency radio terminal A from a transfer-direct table, 
when a receiving level is less than [ threshold L2 ], and will stop the watchdog timer 
corresponding to the radio terminal A. 

[0198]The transmission classification of the data packet which received is "00", and since the 
destination address of the radio terminal B corresponds with the MAC Address of a local station, 
it transmits an ACK signal to transmitting agency radio terminal A, and hands over the data 
packet concerned to the upper layer. 

[0199]If this ACK signal is received, the radio terminal A will recognize that the data packet 
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transmission by the transfer-direct method addressed to radio terminal B was successful, and will 
restart the watchdog timer corresponding to the radio terminal B. 
[0200]Next, drawing 22 has illustrated the operating sequence when the watchdog timer 
corresponding to a certain radio terminal becomes time over in a radio terminal. 
[0201]The MAC Address of the radio terminal B is registered into the transfer-direct table of the 
radio terminal A in drawing 22 . Therefore, with the radio terminal A, the time check by the 
watchdog timer corresponding to the radio terminal B is ******. And although the data packet 
addressed to radio terminal A is transmitted 3 times by the transfer-direct method from the radio 
terminal B, all end in the example shown in drawing 22 in failure. For this reason, in the radio 
terminal A, the watchdog timer corresponding to the radio terminal B serves as time over, and 
the radio terminal A erases registration of the radio terminal B in a transfer-direct table. 
[0202]Then, the data packet which should be transmitted to radio terminal B in the radio terminal 
A occurs. However, since the radio terminal B is not registered into the transfer-direct table of 
the radio terminal A at this time, the radio terminal A transmits the data packet addressed to 
radio terminal B by the relay transfer method. 

[0203 ]In [ as explained above ] this embodiment, Even if it registers a radio terminal into a 
transfer-direct table, after that and beyond fixed time. In not receiving the data packet transmitted 
from the radio terminal concerned and not producing the situation where the transfer direct of the 
addressing to a radio terminal concerned is successful, either, registration of the radio terminal [ 
in / it is rich and / nothing and a transfer-direct table ] concerned which fell into the situation 
with difficult application of the transfer-direct method by causes, such as movement of the radio 
terminal concerned, is erased, and the data packet of the addressing to a radio terminal concerned 
is transmitted by the relay transfer method henceforth. 

[0204]As mentioned above, although the characteristic example of this embodiment of operation 
was explained, about other operations, it is the same as that of operation of 1st and 2nd 
embodiments of the above that already explained. 

[0205 ]E. A 4th embodiment book embodiment is an embodiment which applied this invention to 
the radio packet transfer system which consists of a radio terminal which has two kinds of 
modes, a power save mode and an active mode, and is an embodiment of the invention 
concerning claim 12. 

[0206] Drawmg 23 shows the radio packet format delivered and received between the radio 
terminal and radio terminal in this embodiment, and between a radio terminal and a base 
transceiver station, drawing 23 (a) is the format of a data packet, and drawing 23 (b) is the format 
of an ACK signal. 

[0207]As shown in drawing 23 (a), the data packet in this embodiment contains the power save 
mode flag. When setting this power mode flag as "1", transmitting a data packet, when changing 
to a power save mode, and changing to an active mode, a radio terminal sets this power mode 
flag as "0", and transmits a data packet. 

[0208]A radio terminal notifies beforehand starting of the receiver in a power save mode which 
can be set working, and the cycle of a stop to a base transceiver station. When the data packet of 
addressing to a radio terminal which is operating by the power save mode is received, a base 
transceiver station buffers the data packet concerned, and transmits the data packet concerned to 
the timing which the receiver of the address radio terminal concerned has started. 
[0209]Also in this embodiment, although the data packet by the transfer-direct method can be 
transmitted from a radio terminal to other radio terminals, When the data packet by the transfer- 
direct method is transmitted to addressing to a radio terminal which is operating by the power 
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save mode, a possibility of transmission being performed to the timing which the receiver has 
stopped and becoming transmitting non completion is high. Then, he is trying to also register 
into a transfer-direct table the power save mode flag of whether the radio terminal concerned 
besides the MAC Address of the radio terminal in which each radio terminal can apply the 
transfer-direct method as shown in drawing 24 is working at a power save mode in this 
embodiment. 

[02 1 0] Drawing 25 and drawing 26 are flow charts which show the receiving operation of the 
data packet of the radio terminal in this embodiment. In most [ of receiving operation ] most [ 
flows (above-shown drawing 13 ) and ] of a radio terminal in a 2nd embodiment of the above, the 
flow of this receiving operation is the same. However, new Step S431B and S432B are added to 
the flow of above-shown drawing 13 on the relation in which each radio terminal operates not 
only in an active mode but a power save mode. About other steps, there are not a thing of above- 
shown drawing 13 and a change. About these, what was used in above-shown drawing 13, and a 
common thing are used as a number of a step. 

[021 l]It is as follows when the main point of the receiving operation of the data packet of a radio 
terminal is explained according to the flow of drawing 25 and drawing 26 . 
[0212]Transmission classification is "00" or "01", and a radio terminal registers the address of 
the transmitting agency radio terminal of the data packet concerned into a transfer-direct table, 
when a receiving level receives the data packet beyond threshold LI (Step S401, S402, S403, 
S404, S405). 

[02 13] When transmission classification of a radio terminal is "00" or "01" and a receiving level 
receives the data packet below threshold L2, Registration of the address of the transmitting 
agency radio terminal of the data packet concerned in a transfer-direct table is erased (Step S401, 
S402, S403, S406, S407, S408). 

[02 14] A radio terminal judges whether the address of the transmitting agency radio terminal of 
the data packet concerned is registered into the transfer-direct table, when transmission 
classification receives the data packet which is "00" or "01" (Step S431B). And when the address 
of the transmitting agency radio terminal is registered, the power mode save flag corresponding 
to the concerned transmitting former radio terminal registered into the transfer-direct table is 
updated with the power save mode flag in the data packet concerned. Since such operation is 
performed in each radio terminal, when a certain radio terminal transmits a data packet, It will be 
well-known to the information whether the radio terminal concerned is working at a power save 
mode, to each radio terminal which received the data packet concerned, and it will be registered 
into the transfer-direct table of each radio terminal. 

[0215]The above is the contents of processing of the transfer-direct table relation performed with 
reception of the data packet by a radio terminal. It is judged whether after finishing these 
processings, a radio terminal is the transmission classification "00" or the data packet of "10" 
which the data packet addressed to the local station (Step S409, S410), When this decision result 
is affirmative, transmission of an ACK signal and delivery to the upper layer of a data packet are 
performed (Step S412). About the processing after this step S409, there are not a 2nd 
embodiment of the above and a place which changes in any way. 

[0216]Next, drawing 27 is a flow chart which shows the send action of the data packet of the 
radio terminal in this embodiment. In most [ of a send action ] most [ flows (above-shown 
drawing 5 ) and ] of a radio terminal in a 1st embodiment of the above, the flow of this send 
action is the same. However, the new step S231B is added to the flow of above-shown drawing 5 
on the relation in which each radio terminal operates not only in an active mode but a power save 
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mode. About other steps, there are not a thing of above-shown drawing 5 and a change. About 
these, what was used in above-shown drawing 5, and a common thing are used as a number of a 
step. 

[0217]It is as follows when the send action of the data packet of the radio terminal in this 
embodiment is explained according to the flow of drawing 27. That is, a radio terminal judges 
whether the address corresponding to the address radio terminal of the data packet concerned is 
registered into the transfer-direct table, when the data packet which should be transmitted to 
other radio terminals arises (Step S202). And when the address corresponding to an address radio 
terminal is registered into the transfer-direct table, the contents of the power save mode flag 
corresponding to the address radio terminal are read from a transfer-direct table, and it is judged 
whether the power save mode flag concerned is "0." And when the power save mode flag 
operates by "0" and the address radio terminal is operating by the active mode. Transmission of 
the data packet concerned by the transfer-direct method is tried (Steps S203-S209), and when 
this goes wrong, transmission by the relay transfer method is performed (Steps S210-S216). On 
the other hand, transmission by the relay transfer method is performed, without completely 
trying transmission by the transfer-direct method, when the power save mode flag operates by 
"1" and the address radio terminal is operating by the power save mode (Steps S210-S216). 
Since it is the same as what was already explained in a 1st embodiment about the transmission 
(Steps S203-S209) by the transfer-direct method, and the transmission (Steps S210-S216) by the 
relay transfer method, explanation here is omitted. 

[0218]Since operation in case a base transceiver station relays a data packet in this embodiment 
is the same as that of the case (refer to above-shown drawing 6 ) of a 1st embodiment of the 
above, explanation is omitted. 

[0219]Next, drawing 28 and drawing 29 are the operating-sequence figures showing the example 
of 1 operation of this embodiment. In this example of operation, when the radio terminal A 
changes from an active mode to a power save mode, it is transmitting the data packet in advance 
of it. As for this data packet, in order that the transmitting agency radio terminal A may change 
to the power save mode, the power save mode flag is "1", and transmission classification has 
become "01." A base transceiver station transmits an ACK signal to radio terminal A, when this 
data packet is received, and the radio terminal A recognizes a transmitting success of a data 
packet by reception of this ACK signal. 

[0220]In this example of operation, the radio terminal B has received the above-mentioned data 
packet transmitted from the radio terminal A. Here, the address of the radio terminal A is 
registered into the transfer-direct table of the radio terminal B. When the receiving level of the 
data packet concerned is more than threshold L2, the radio terminal B, The power save mode 
flag corresponding to the transmitting agency radio terminal A of the data packet concerned in a 
transfer-direct table is updated with the power save mode flag (= " 1 ") contained in the data 
packet concerned. Since it is not a thing addressed to radio terminal B, the data packet concerned 
is discarded. 

[0221]Then, in the radio terminal B, the data packet which should be transmitted to radio 
terminal A occurs. In this example of operation, since the MAC Address of the address radio 
terminal A is registered into the transfer-direct table of the radio terminal B, the radio terminal B 
judges whether the power mode save flag corresponding to the address radio terminal A 
registered into the transfer-direct table is "1." In this case, since the power mode flag concerned 
is "1", the radio terminal B makes a destination address the MAC Address of the radio terminal 
A, sets transmission classification to "01", and transmits a data packet. A base transceiver station 



Page 67 of 77 



Machine English translation of JP 11-252114 A 



will transmit an ACK signal to transmitting agency radio terminal B, if this data packet is 
received. The radio terminal B recognizes that transmission of the data packet was successful by 
reception of this ACK signal. 

[0222]Here, the base transceiver station grasps the cycle of starting of the receiver of the radio 
terminal A, and a stop which recognizes that the radio terminal A is operating by the power save 
mode, and is operating by the power save mode. Then, a base transceiver station buffers the data 
packet of addressing to radio terminal A which received from the above-mentioned radio 
terminal B, and transmits the data packet concerned to the timing which the receiver of the radio 
terminal A is starting. The radio terminal A will be handed over to the upper layer, if this data 
packet is received. 

[0223 ]F. A 5th embodiment book embodiment is an embodiment of the invention concerning 
claim 13. The format of the radio packet delivered and received in this embodiment between a 
radio terminal and a radio terminal and between a radio terminal and a base transceiver station is 
as having been shown in above-shown drawing 23 . The receiving operation of the data packet of 
a radio terminal is the same as that of a 4th embodiment ( drawing 25 and drawing 26 ) of the 
above. 

[0224]The flow of the send action of a data packet which a radio terminal performs in this 
embodiment is shown in drawing 30 and drawin g 3 1 . New step S241 C-S 247C is added to the 
flow ( drawing 27 ) of a send action [ in / in the flow of this send action / a 4th embodiment of the 
above ]. About other steps, when it changes with the thing in a 4th embodiment of the above, 
there are nothings. About such a step, the same step number as what was used in drawin g 27 is 
used. 

[0225 ]In the case where a transmitting agency radio terminal tends to transmit a data packet to 
other addressing to a radio terminal, The address radio terminal concerned is registered into the 
transfer-direct table, and when the power save mode flag of the address radio terminal concerned 
is "0" (namely, active mode), A transmitting agency radio terminal chooses the transfer-direct 
method first (Step S201, S202, S231B, S203). 

[0226]Next, a transmitting agency radio terminal judges whether the address radio terminal is 
registered into the authentication success table (Step S241C). Here, the address of the radio 
terminal which succeeded in the past and attestation is registered into the authentication success 
table. The operation which registers the address of a radio terminal to an authentication success 
table is mentioned later. 

[0227] When the decision result of the above-mentioned step S241C is "YES", a transmitting 
agency radio terminal transmits the data packet by the transfer-direct method to an address radio 
terminal promptly (Steps S204-S209). 

[0228]On the other hand, when the decision result of Step S241C is "NO", a radio terminal 
judges whether the address radio terminal is registered into the attestation refusal table (Step 
S242C). Here, the address of the radio terminal in which the past and attestation were refused is 
registered into the attestation refusal table. The operation which registers the address of a radio 
terminal to an attestation refusal table is mentioned later. 

[0229] When the decision result of the above-mentioned step S242C is "YES", a radio terminal 
performs processing for transmission of the data packet by the relay transfer method (Steps 
S210-S216). 

[0230]On the other hand, when the decision result of the above-mentioned step S242C is "NO", 
a radio terminal transmits an authentication demand to an address radio terminal (Step S243C). 
And it judges whether this attestation was successful (Step S244C), when it succeeds in 
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attestation, the address of an address radio terminal is registered into an authentication success 
table (Step S204), and processing for transmission of the data packet by the transfer-direct 
method is performed (Steps S204-S209). On the other hand, when it does not succeed in 
attestation, it is judged whether attestation was refused or not (Step S246C). And when 
attestation is not refused, a radio terminal performs processing for transmission of the data 
packet by the relay transfer method (Steps S210-S216). When attestation is refused, after 
registering the address of an address radio terminal into an attestation refusal table (Step S247C), 
processing for transmission of the data packet by the relay transfer method is performed (Steps 
S210-S216). 

[023 l]Since according to this embodiment packet transfer is performed by the relay transfer 
method when not succeeding in attestation, the situation where the packet which performed 
transfer direct to the unattested address radio terminal is discarded by the address radio terminal 
side is avoidable. According to this embodiment, the past and the radio terminal with which 
attestation was successful are received, Attestation can be omitted, data packet transmission by 
the transfer-direct method can be performed, and there is an advantage that the data packet by the 
relay transfer method can be transmitted, without performing procedure for useless attestation to 
the past and the radio terminal in which attestation was refused. 

[0232]Drawing 32 and drawing 33 are the operating-sequence figures showing the example of 
this embodiment of operation respectively. Hereafter, with reference to these figures, operation 
of this embodiment is explained still more concretely. 

[0233]First, in the example of operation shown in drawin g 32 , the MAC Address of the address 
radio terminal B is registered into the transfer-direct table of the radio terminal A, and attestation 
is not performed between the radio terminal A and the radio terminal B, and attestation is not 
refused. 

[0234]For this reason, if the data packet which should be transmitted to radio terminal B in the 
radio terminal A arises, the radio terminal A will send an authentication demand to the radio 
terminal B. When attesting, the radio terminal B sends the notice of an authentication result of a 
purport which permits attestation to the radio terminal A, and registers the address of the radio 
terminal A into an attestation permission table. 

[0235]The radio terminal A will register the address of the radio terminal B into an attestation 
permission table, if the above-mentioned notice of an authentication result is received. 
[0236]Then, when the data packet which should be transmitted to radio terminal B in the radio 
terminal A arises, the radio terminal A omits attestation and transmits the data packet by the 
transfer-direct method to radio terminal B. 

[0237]If this data packet is received, the that transmitting former radio terminal A judges 
whether it is the radio terminal registered into the attestation permission table, and the radio 
terminal B will transmit an ACK signal to the addressing concerned to radio terminal A, when a 
decision result is "YES", and will hand over the data packet concerned to the upper layer. 
[0238]The radio terminal A recognizes that transmission of the data packet was successful by 
receiving the ACK signal from the radio terminal B. 

[0239]Next, the example of operation shown in drawing 33 is explained. In this example of 
operation, the MAC Address of the address radio terminal B is registered into the transfer-direct 
table of the radio terminal A, and attestation is not performed between the radio terminal A and 
the radio terminal B, and attestation is not refused. 

[0240]For this reason, if the data packet which should be transmitted to radio terminal B in the 
radio terminal A arises, the radio terminal A will send an authentication demand to the radio 
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terminal B. However, the radio terminal B in this example of operation sends the notice of an 
authentication result of a purport which refuses attestation to the radio terminal A. 
[0241]The radio terminal A will register the address of the radio terminal B into an attestation 
refusal table, if the above-mentioned notice of an authentication result is received. 
[0242]Then, when the data packet which should be transmitted to radio terminal B in the radio 
terminal A arises, the radio terminal A transmits the data packet by the relay transfer method to 
radio terminal B, without attesting. 

[0243]That is, the radio terminal A makes a destination address the MAC Address of the radio 
terminal B, sets transmission classification to "01", and transmits a data packet. A base 
transceiver station will transmit an ACK signal to transmitting agency radio terminal A, if this 
data packet is received. The radio terminal A recognizes a transmitting success of a data packet 
by receiving this ACK signal. A base transceiver station sets transmission classification to "10", 
and transmits the above-mentioned data packet from the radio terminal A. The radio terminal B 
will be handed over to the upper layer, if this data packet is received. 
[0244]The above is a characteristic example of operation in this embodiment. When a radio 
terminal erases registration of the radio terminal registered into the transfer-direct table in this 
embodiment, registration cancellation of the radio terminal concerned in an authentication 
success table or an attestation refusal table is not performed. Therefore, even when the obstacle 
between radio terminals moves frequently, for example and registration of a transfer-direct table 
and registration cancellation arise frequently, the register state of an authentication success table 
or an attestation refusal table does not change with these. For this reason, if the past and 
attestation were successful when registration to a transfer-direct table was again performed about 
the radio terminal concerned after registration cancellation in a transfer-direct table was 
performed about a certain radio terminal, Transfer direct can be performed to the radio terminal 
concerned, without attesting in piles. The management is needed when it is expected to an 
authentication success table or an attestation refusal table that a huge number of radio terminals 
are registered. In this case, when the total of registered radio terminals, such as an authentication 
success table, is likely to exceed for example, the maximum number of registration, for example, 
it may be made to erase registration of the oldest thing. 

[0245]G. In the 6th embodiment radio packet transfer system, broadcasting which transmits a 
data packet for an identical content from a radio terminal all at once to other radio terminals of 
all the may be performed. This embodiment applies this invention to the radio packet transfer 
system with which such broadcasting is performed, and is an embodiment of the invention 
concerning claim 14. The format of the radio packet delivered and received between a radio 
terminal and a base transceiver station in this embodiment is as having been shown in above- 
shown drawing 23 . 

[0246]The flow of the receiving operation of a data packet which a radio terminal performs in 
this embodiment is shown in drawing 34 and drawing 35 . The flow of this send action is that to 
which the new step S45 ID was added to the flow ( drawing 25 and drawing 26 ) of the send action 
in a 4th embodiment of the above. About other steps, when it changes with the thing in a 4th 
embodiment of the above, there are nothings. About such a step, the same step number as what 
was used in drawing 25 and drawing 26 is used. 

[0247] Although it judges whether the destination address of a radio terminal of the data packet 
which received corresponds with the address of a local station in Step S409 in this embodiment, 
When this decision result is "NO", it is judged whether the data packet concerned is a 
broadcasting packet (Step S451D). And when the data packet concerned is a broadcasting 
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packet, the data packet concerned is handed over to the upper layer (Step S412), and in not being 
a broadcasting packet, it discards the data packet concerned (Step S413). About other operations, 
there are not a 4th embodiment of the above and a place which changes in any way. 
[0248]Next, the flow of the send action of a data packet which a radio terminal performs in this 
embodiment is shown in drawing 36 and drawing 37. The flow of this send action is that to 
which the new step S25 ID was added to the flow ( drawing 30 and drawing 31 ) of the send action 
in a 5th embodiment of the above. About other steps, there are not a thing in a 5th embodiment 
of the above and a changing place. About such a step, the same step number as what was used in 
drawing 30 and drawing 3 1 is used. 

[0249] When a radio terminal tends to transmit a data packet in this embodiment, it is judged 
whether the transmission is performed as broadcasting (Step S251D). And when this decision 
result is "NO", it progresses to Step S201 and the completely same processing as a 5th 
embodiment of the above is performed henceforth. On the other hand, when the decision result 
of Step S25 ID is "YES", broadcasting of the data packet concerned is performed by the relay 
transfer method (Steps S210-S216). 

[0250] Drawing 38 is an operating-sequence figure showing the example of concrete operation of 
this embodiment. As shown in this drawing 38 , when transmitting a data packet by broadcasting, 
the radio terminal A sets transmission classification to "01", makes a destination address the 
information corresponding to broadcasting, and transmits the data packet concerned. It sets 
transmission classification to "10" and transmits the data packet concerned while returning an 
ACK signal, if a base transceiver station is received [ this data packet ]. If this data packet is 
received, all the radio terminals accommodated in the base transceiver station concerned will 
recognize that the data packet concerned is a broadcasting packet, and will hand it over to the 
upper layer. 

[025 1]H. A 7th embodiment book embodiment is an embodiment of the invention which enables 
it to perform data packet transmission to a desired radio terminal by the transfer-direct method 
when a radio terminal is in the service outside of the circle of a base transceiver station, and 
relates to claim 15. Below, this embodiment explains to an example the case where it applies to a 
6th embodiment of the above, although it is also possible to apply to any of each already 
described embodiment. 

[0252]In this embodiment, a base transceiver station transmits a reporting signal periodically. It 
is judged that a radio terminal has a local station in the service outside of the circle of the base 
transceiver station concerned when it judges that the local station is in the service within the 
circle of the base transceiver station concerned when this reporting signal is received correctly, 
and it does not receive correctly. 

[0253]The operation flow of the send action of a data packet which a radio terminal performs in 
this embodiment is shown in drawing 39 and drawin g 40 . The flow of this send action is that to 
which the new step S261E was added to the flow ( drawing 36 and drawing 37 ) of the send action 
in a 6th embodiment of the above. About other steps, there are not a thing in a 6th embodiment 
of the above and a changing place. About such a step, the same step number as what was used in 
drawing 36 and drawing 37 is used. 

[0254]When a radio terminal tends to transmit a data packet in this embodiment, it is judged 
whether the local station is in the service within the circle of a base transceiver station (Step 
S261E). 

[025 5] And when a local station is in the service outside of the circle (when the decision result of 
Step S261E is "NO"), a local station is in a service within the circle, And when the address radio 
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terminal is registered into the transfer-direct table, the data packet transmission to the address 
radio terminal by the transfer-direct method is tried (Steps S203-S20). (when the decision result 
of Step S261E and Step S202 is "YES") 

[025 6] When a local station is in a service within the circle and the address radio terminal is not 
registered into a transfer-direct table on the other hand (the decision result of Step S261E is 
"YES", and) And when the decision result of Step S202 is "NO", data packet transmission to the 
address radio terminal by the relay transfer method is performed (Steps S210-S216). About other 
points, it is the same as that of a 6th embodiment of the above. 

[025 7]I. An 8th embodiment book embodiment gives facilities in case a radio terminal changes a 
base transceiver station (hand-off), and is an embodiment of the invention concerning claim 16. 
This embodiment can also be applied to any of each already described embodiment. 
[025 8] Drawing 41 is a flow chart which shows operation in case a radio terminal performs a 
hand-off in this embodiment. As shown in this figure, a radio terminal will choose the base 
transceiver station which is a new in-zone state place, if a hand-off is started (Step S501). Here, 
as an opportunity of a hand-off start, the case where the reporting signal from a base transceiver 
station is not received, for example as for j continuation can be set up. As a selection method of a 
new in-zone state place base transceiver station, the total radio-channel frequency in fixed time 
and a radio packet transfer system can be monitored, and the method of choosing the base 
transceiver station where the receiving level of the above-mentioned reporting signal is the 
largest can be taken, for example. Subsequently, a radio terminal erases registration of all the 
radio terminals in a transfer-direct table (Step S502). 

[0259]the case where the radio terminal is carrying out other radio terminals and transfer direct 
in front of the hand-off according to this embodiment ~ after a hand-off — the relay transfer 
method ~ being concerned — others ~ packet transfer addressed to a radio terminal will be 
performed. 

[0260]J. A 9th embodiment book embodiment applies this invention to the radio packet transfer 
system which performs packet transfer by the fragmentation division transmission method, and is 
an embodiment of the invention concerning claim 17. This embodiment can also be applied to 
any of each already described embodiment. 

[0261]The operation flow of the send action of a data packet which a radio terminal performs to 
drawing 42 in this embodiment is shown. A radio terminal determines whether to transmit the 
data packet concerned by the transfer-direct method, or transmit by the relay transfer method at 
the time of transmission of a data packet (Step S601). It is as having already explained the 
concrete processing for determining this transfer method in each embodiment. 
[0262]And when transmitting a data packet by the transfer-direct method, a radio terminal, The 
data packet concerned is divided so that packet length may become below in the fragmentation 
threshold concerned, when judging whether it is over the fragmentation threshold in case the 
packet length of the data packet concerned is transfer direct (Step S602), and having exceeded 
(Step S603). 

[0263] When transmitting a data packet by the relay transfer method, on the other hand, a radio 
terminal, The data packet concerned is divided so that packet length may become below in the 
fragmentation threshold concerned, when judging whether it is over the fragmentation threshold 
in case the packet length of the data packet concerned is relay transfer (Step S604), and having 
exceeded (Step S605). 

[0264]After passing through the above processing, when based on the transfer-direct method, 
transmission classification of a data packet is set to "00", when based on the relay transfer 



Page 72 of 77 



Machine English translation of JP 11-252114 A 



method, transmission classification of a data packet is set to "01", and a data packet is 
transmitted (Step S606). 

[0265 ]It is as having already explained concrete processing of the transfer-direct method and the 
relay transfer method in each embodiment. 

[0266]According to this embodiment, the fragmentation threshold for transfer direct is set as a 
value suitable for the transmission line between radio terminals, And the fragmentation threshold 
for relay transfer can be set as a value suitable for the transmission line between a radio terminal 
and a base transceiver station, and, thereby, a high throughput can be obtained. 
[0267]K. A 10th embodiment book embodiment applies this invention to the radio packet 
transfer system which performs packet transfer with a RTS/CTS random access method, and is 
an embodiment of the invention concerning claim 18. This embodiment can also be applied to 
any of each already described embodiment. 

[0268]The operating sequence of the data packet transmission by a RTS/CTS random access 
method is shown in drawing 43 . In drawing 43 , the transmitting agency radio terminal A gives a 
transmission source address and packet length to an RTS signal. And in performing transmission 
by the relay transfer method, transmission classification "01" is given to an RTS signal and it 
transmits to a base transceiver station, and in performing transmission by the transfer-direct 
method, transmission classification "00" is given to an RTS signal and it transmits to an address 
radio terminal. In the example of operation shown in drawing 43 , the radio terminal A gave 
transmission classification "00" to the RTS signal, and has transmitted to radio terminal B so that 
it may perform transmission by the transfer-direct method. 

[0269]The radio terminal B will transmit the CTS signal having contained the packet length 
which made the permission address the address of the transmitting agency radio terminal A of an 
RTS signal, and was given to the RTS signal, if transmission classification receives the RTS 
signal which is "00." Also when a base transceiver station receives the RTS signal whose 
transmission classification is "01", the same CTS signal is transmitted by the base transceiver 
station concerned. 

[0270]Each radio terminal will judge whether the permission address of the CTS signal 
concerned is in agreement with the address of a local station, if the above-mentioned CTS signal 
is received. 

[0271]In the example shown in drawing 43 , the radio terminal A which is transmitting [ the 
above-mentioned RTS signal ] origin will transmit the data packet of addressing to radio terminal 
B which sets transmission classification to "00", if it checks that the permission address of a CTS 
signal is in agreement with the address of a local station. The radio terminal B will transmit an 
ACK signal to radio terminal A, if this data packet is received. The radio terminal A recognizes a 
transmitting success by receiving this ACK signal. 

[0272]On the other hand, since the permission address of other radio terminals C of the above- 
mentioned CTS signal does not correspond with the address of a local station, transmission of the 
period equivalent to the packet length contained in a CTS signal, a data packet, and an RTS 
signal is not performed. 

[0273]The above is an outline of operation of the data packet transmission by a RTS/CTS 
random access method, according to this method — what is called — it can hide and the problem 
of a terminal can be solved. 

|~0274] Drawing 44 is a flow chart which shows the send action of the data packet of the radio 
terminal in this embodiment. If the data packet which should be transmitted produces a radio 
terminal in this embodiment, after setting a retry counter as "1" (Step S701), it will determine 
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whether to perform data packet transmission by the transfer-direct method, or carry out by the 
relay transfer method (Step S702). 

[0275] When performing data packet transmission by the transfer-direct method is determined, It 
judges whether the packet length of the data packet concerned is over the RTS threshold for 
transfer direct (Step S703), when this decision result is "YES", it progresses to Step S705, and in 
"NO", it progresses to Step S710. When performing data packet transmission by the relay 
transfer method is determined on the other hand, It judges whether the packet length of the data 
packet concerned is over the RTS threshold for relay transfer (Step S704), when this decision 
result is "YES", it progresses to Step S705, and in "NO", it progresses to Step S710. 
[0276]Next, packet length is over the RTS threshold for transfer direct, or the RTS threshold for 
relay transfer, and if it progresses to Step S705 from Step S703 or S704, a radio terminal will 
transmit an RTS signal. Here, in the case of transfer direct, transmission classification "00" is 
given to an RTS signal, it transmits, in the case of relay transfer, transmission classification "01" 
is given to an RTS signal, and it transmits. 

[0277]After finishing transmission of this RTS signal, it is judged whether the CTS signal was 
received (Step S706). And when not receiving a CTS signal, judge whether the value of a retry 
counter is less than the predetermined value K (Step S707), and in being less than K. While only 
the time on which it decides at random stands by, only " 1 " makes a retry counter increase (Step 

5708) , and transmission (Step S705) of an RTS signal is repeated again. Even if it is a case 
where a CTS signal is received, it is also fundamentally the same as when the permission address 
included in that CTS signal is not in agreement with the address of a local station, but (Step 

5709) only time to be equivalent to the packet length contained in a CTS signal in this case 
postpones transmission of an RTS signal. 

[0278]When the destination address which receives a CTS signal after transmission of the above- 
mentioned RTS signal, and is included in a CTS signal is in agreement with the address of a 
local station, A data packet is transmitted with the transfer method determined in Step S702 
among the transfer-direct method or the relay transfer method (Step S710). 
[0279]A data packet is discarded when the value of a retry counter reaches the predetermined 
value K, without receiving the CTS signal addressed to a local station (Step S71 1). 
[0280]The above is a send action of the data packet of the radio terminal in this embodiment. 
Since the RTS threshold is set [ according to this embodiment ] aside the case of transfer direct, 
and in the case of relay transfer, A high throughput can be obtained by making the RTS threshold 
for transfer direct into a value suitable for the transmission line between radio terminals, and 
making the RTS threshold for relay transfer into a value suitable for the transmission line 
between a radio terminal and a base transceiver station. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing Hit is a figure showing the example of composition of the network with which each 
embodiment of this invention is applied. 

[Drawing 2] It is a figure showing the format of the radio packet delivered and received in a 1st 
embodiment of this invention between a radio terminal and a radio terminal or between a radio 
terminal and a base transceiver station. 

[Drawing 3] It is a flow chart which shows the receiving operation of a data packet performed 
with a radio terminal in the embodiment. 
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[Drawing 4] It is the figure which illustrated the contents of the transfer-direct table in the 
embodiment. 

[Drawing 5] It is a flow chart which shows the send action of a data packet performed with a 
radio terminal in the embodiment. 

[Drawing 6]It is a flow chart which shows the relay operation of a data packet performed by the 
base transceiver station in the embodiment. 

[Drawing 7] In the embodiment, a radio terminal is an operating-sequence figure showing the 
example of operation which transmits a data packet to addressing to a radio terminal registered 
into the transfer-direct table. 

[Drawing 8]In the embodiment, a radio terminal is an operating-sequence figure showing the 
example of operation which registers other radio terminals into a transfer-direct table. 
[Drawing 9] In the embodiment, a radio terminal is an operating-sequence figure showing the 
example of operation which transmits a data packet to addressing to a radio terminal which is not 
registered into a transfer-direct table. 

[Drawing 10] Although a radio terminal transmits a data packet to addressing to a radio terminal 
registered into the transfer-direct table in the embodiment, it is an operating-sequence figure 
showing an example of operation when an address radio terminal cannot receive the data packet 
concerned. 

[Drawing 1 1 "j it is a figure showing operation in case each radio terminal accommodated in each 
base transceiver station which adjoins in the embodiment performs data packet transmission. 
[ Drawing 12] It is an operating-sequence figure showing operation of the data packet 
transmission performed between a radio terminal and a wired terminal in the embodiment. 
[Drawing 13] It is a flow chart which shows the receiving operation of a data packet performed 
with a radio terminal in a 2nd embodiment of this invention. 

[Drawing 14] Although two sets of radio terminals have registered the radio terminal of another 
side into each transfer-direct table in the embodiment, it is an operating-sequence figure showing 
an example of operation when the radio terminal of another side receives the data packet which 
one radio terminal transmitted with the receiving level below threshold L2. 
[Dra win g 1 5 [It is a flow chart (first half) which shows the receiving operation of a data packet 
performed with a radio terminal in a 3rd embodiment of this invention. 

[Drawing 16] It is a flow chart (second half) which shows the receiving operation of a data packet 
performed with a radio terminal in the embodiment. 

[Drawing 17] It is a flow chart which shows the send action of a data packet performed with a 
radio terminal in the embodiment. 

[Drawing 18] It is a flow chart which shows operation when a watchdog timer becomes time over 
in the embodiment. 

[Drawing 19]In the embodiment, a radio terminal is an operating-sequence figure showing the 
example of operation which transmits a data packet to addressing to a radio terminal registered 
into the transfer-direct table. 

[Drawing 20"|In the embodiment, a radio terminal is an operating-sequence figure showing the 
example of operation which registers other radio terminals into a transfer-direct table. 
[Drawing 21] Although a radio terminal transmits a data packet to addressing to a radio terminal 
registered into the transfer-direct table in the embodiment, it is an operating-sequence figure 
showing an example of operation when an address radio terminal receives the data packet 
concerned with the receiving level below threshold L2. 

[Drawing 22] The radio terminal is registered into the transfer-direct table in the embodiment, 
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and it is an operating-sequence figure showing an example of operation when a watchdog timer 
becomes time over. 

[Drawing 2 3 "j it is a figure showing the format of the radio packet delivered and received in a 4th 
embodiment of this invention between a radio terminal and a radio terminal or between a radio 
terminal and a base transceiver station. 

[Drawing 24] It is the figure which illustrated the contents of the transfer-direct table in the 
embodiment. 

[Drawing 2 5 "j it is a flow chart (first half) which shows the receiving operation of a data packet 
performed with a radio terminal in the embodiment. 

| Drawing 26] It is a flow chart (second half) which shows the receiving operation of a data packet 
performed with a radio terminal in the embodiment. 

[Drawing 27] It is a flow chart which shows the send action of a data packet performed with a 
radio terminal in the embodiment. 

[Drawing 28] It is an operating-sequence figure (first half) showing an example of operation 
when a radio terminal changes from an active mode to a power save mode in the embodiment. 
[Drawing 29] It is an operating-sequence figure (second half) showing an example of operation 
when a radio terminal changes from an active mode to a power save mode in the embodiment. 
[Dra w i n g 3 0 [It is a flow chart (first half) which shows the send action of a data packet performed 
with a radio terminal in a 5th embodiment of this invention. 

[Drawing 31] It is a flow chart (second half) which shows the send action of a data packet 
performed with a radio terminal in the embodiment. 

[Drawing 32] When the radio terminal B is registered into the transfer-direct table of the radio 
terminal A in the embodiment and the radio terminal B has not been attested, it is an operating- 
sequence figure showing an example of operation in case the radio terminal B permits 
attestation. 

[ Drawing 33 ]When the radio terminal B is registered into the transfer-direct table of the radio 
terminal A in the embodiment and the radio terminal B has not been attested, it is an operating- 
sequence figure showing an example of operation in case the radio terminal B refuses attestation. 
[Dra win g 34 [It is a flow chart (first half) which shows the receiving operation of a data packet 
performed with a radio terminal in a 6th embodiment of this invention. 

[Drawing 35] It is a flow chart (second half) which shows the receiving operation of a data packet 
performed with a radio terminal in the embodiment. 

[Drawing 36] It is a flow chart (first half) which shows the send action of a data packet performed 
with a radio terminal in the embodiment. 

[Drawing 37~| It is a flow chart (second half) which shows the send action of a data packet 
performed with a radio terminal in the embodiment. 

[ Dr awing 38 ]It is an operating-sequence figure showing an example of operation in case 
broadcasting is performed in the embodiment. 

[Drawing 39] It is a flow chart (first half) which shows the send action of a data packet performed 
with a radio terminal in a 7th embodiment of this invention. 

[Drawing 40] It is a flow chart (second half) which shows the send action of a data packet 
performed with a radio terminal in the embodiment. 

[Drawing 41] It is a flow chart which shows the operation at the time of the hand-off performed 
with a radio terminal in an 8th embodiment of this invention. 

[Drawing 42 [It is a flow chart which shows the send action of a data packet performed with a 
radio terminal in a 9th embodiment of this invention. 
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[Drawing 43] It is an operating-sequence figure showing the example of the data packet 
transmission by the RTS/CTS random access method to which a 10th embodiment of this 
invention is applied of operation. 

[Drawing 44] It is a flow chart which shows the send action of a data packet performed with a 
radio terminal in the embodiment. 

[Drawing 45] It is a figure explaining the transfer-direct method and the relay transfer method. 
[Description of Notations] 

10 Base transceiver station 

1 1 Accommodation terminal table 
1-4 A, B, and C Radio terminal 
20 Z Wired terminal 

30 Ethernet 



[Translation done.] 
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BMtS*i*»^(ctt, RTSfi-^ta^HSiJ^-ttJ 
fRf -y h LT^5fei^S**3tiit«IEi6^« 

mm r t s ft-t^ &<i7c#&efle£fc: ± s Mie^ ^ ? 

i^MStLTCTSfi-f-t-ft-^LTMftL, RTSfl 
bvxb U-C*trCTse^*5EmLfe«#fcHrE/^ 

HtriEi!iMS*{±. mazzmmmmizmLT j bzm 
mt. mmnmm^m^tmn^Mz^w^'y bz 

(^RTS||ffi^ffiffl-r§^i:$r#^i:-ri»*l^^'y h 
[0001] 

CIMH<OM^-&SE«f*SF] ico^HBti. *m^vbM 

[0002] 

[0003] (1) Range LAN 2 gl)-ttl l 9#^ 
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Range !AN2(i, 2. 4GHzf«i$iLAN 
WkShX'foh . IWRange LAN 2 TJ4. i£fi7C* 

*a»B*te^ -y h «■ dss-r s mm^mumimmmz 

[0004] ilfi7C^«lS*{i:. ffi«0*ltSSS5^aTt; 

mtx ^jmrn^-^mt^^ut. mm&vtim 

W£&cqx°&&, im. sfi7c*«*«i. mmmfiM 
m^mzttLxte*mmmiimiz£ ^n*r- v bcvmmz 

ff v\ -jSWIHttRLT 3K3fajyHl«*i: ^ibit^*- 

So 

[0005] (2)75/^ v b^f iMfi^rS 

IEEE802. 1 lS^T'ii, i|^LANC0g*S 

Ifi^S n^WWHMirai » 75^yi M'MfI?Ji£ 
W-MT^s„ iw5^yi iHWSSfastfcT 

. y b jfi^tb&sb htitzmm (7?7 *>h mm > *m 

SElftBra^ilMbdKfcbT, "IEEE P202.11.D 
raft Standard For Wireless IAN Medium Access Contr 
ol(MAC) and Physical Layer (PHY) Specification, D 
6.1" 

[0006] ( 3 ) RTS/CTS7>^"AT^-trX^T 

±ieieeeso2. i lmm^z&^xnizztLfzm 
iian wa*s^«Ti4 , ±ie 7 ? v h ^hw&s 

S"SC0ffi. RTS/CTS5y^"A7?tXM^t* 
[0 0 0 7] ZCDRT S/CTSy yf&Ttr-tXjjm 

y^-y h«A^ 7 hMtfj-tb&b^tLtzmm (RTSI 

WRTS (Request To Send) it^ ^zmt^MMM<0 



[0008] mmm^ttzitim&Mmiz. <i^or 

At. RTSil^-OjlftTCTKLXSrftiilTKLXi; 
U ^°7"y hfifc'FfcfflfllHfcL'C. CTS (Clear To S 

end) mmzn$-Lxmmi-&„ 
[0009] RTsm^mmLf^mmTcmm^mt, 

^<7)CTSfi-f-5rSff-r-g»i, CTSff-f-lCioT^S 
ft & ff-srr K SISMft7ciE^3ffi5*^T h'Wt 

-^tUv^H^KIi^yv r£ittfIU — Stl/tW5r 

v ^^ziiT-mmmtmri-h * xn^y -yh&x vr 
[ooio] i«*-ati^{f. SftfflJ^CTSft-^t 

f s Kfc^tffc "IEEE P202. 11, Draft Standard Fo 
r Wireless LAN Medium Access Control (MAC) and Phy 
sical Layer (PHY) Specification, D6.1" fftlb&o 
[0011] 

mk&mzimTcvmmfMy ~> tz . 

[0012] (1) Range LAN 2 gW-TOOgi. 

[0013]® mm;-M:\i a ;im^u2^i 

4T-«W^S«iWDi3iV'iE^/^^ <y b S/X^A 
^«X;l- 7° -y h (7)^-fb*^ t S „ 

[0014] mutmA 5«i<oj:a i afflii* t ±t** 

a t b t cDrHKCil^ S ff-ftfcLX t5 

w%i$mm$m-t&zbtfx'%%:\\ z^xo^m 

^Ji.{f*E|fS*a*iRange LAN 2 

h^*r v h mmz 3 si&fcfcft. #iis*iffi^ i o 

7- -y MEM3&*«»WtB£El!rr5 S T'^F/fSBSra^"*< ^ 

izmmzti, rnw-^y «y h ^xf-A^^x/p-r >y b 

iStiteillStfai^ti'C^^VL L^L. Range 
LAN 2 SWfflV&Z-ljmzmoiiCOb^&b, ZCD 

i 3 %m&x°hwmm$w^mx tz 3 nntsagin 
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[0015]® —el mmmmumt^^immyj^ 

cr>W)m*. » St. <ry@t . JlflTcAEi^ffi* 1 k 
T , ilff 7C*«S* k %5feiSHffi* k W^HI^ 

[ooi6]® Ay- fe-y^t- H^MjiL^ras 

sell fii^iMs t ff jh* jgaswKt* o s-r ^ 

£eT f ^ -v b § *l* 4 . 

[0017]® MKraa^tdsraLfcRKE 

Range LAN 2 i«H3J DS^Tjffi^O fc<0 k"T 

-r-y 1 co^tip± 1 4 k v ■> 3 WSVfiit 4 . 
[0018]© ra- K^f -v x b Sr^f a itilr^ll 

F^tXb j&qfjbft 4 fflgj -y b is* f A fcJJE R a 
nge LAN 2 g|K0 9 5Sffl-t4 i> « k i" 

4 k . 7"n- F^-^X h COMET'S. 5^ 7 b ( 7"a— 

. y n- F * - v X h y - y h & gfrf 4 i k # 

[ooi9]@ mmxtmcvtyKf^z-tftiLt&^coffl 
m 

*» L . 4fi^«ifi«c7)fl] 0 # i J; D . k O 



*^siaas*^Eft:Lfc k * . -too #i.urt:itiaEaH5rffi 

co%^t. mm^^^/vmmtmmzfmzfL. $m>* 
[0020] (2)77^yf iHlF MfiTj aoran 
mmtm<^h. y?y*yhitww&z£.m£, 77 
Srfr^t, z\ comm z mm- & z. t # s . 

[00 2 1 ] LfrL. rttrv hZttMLXmm-t&iS) 

z.jv-t ••/ b tmitt h mm t & & . 

v ^a-s-fcii 7 5 ^ y hwm&'i-o* < t , m <o 

v 7 5 ^ y bmm*± *<~thc\kifiM±ti 

[00 23 ] kc\?>X\ mW^vbmj&isX-T-Mzii 

v^r. mjkmm\±-mz^#mcvmmmM$:%M.*iz> 

^fiST'ffifflSaSo lot, iE«*k*mffi*kc7) 

)t^xmK)mtfi±t>^\ 

[0024] tot, mmmw#mG$&jmkw&& 
comcommmzMLtzmtz-$-& t . a* isM*ftt «t s 

-y h WtT-tt k ^ 3 Pa1S*% S.afc75^^M 
fiJ^J;S^--y^'y HfcJ; D^7v h#ffi~rr&k 

[00 2 5 ] (3) RTS/CTS7y^7?-feXj 
RT S/C T S 7>yM.T7-*:Xjimz Xtlif, Sft>l 

3&* c t s s# s t t iiiafEMSS^^ * & ^ 

±f 4 i k 36*TS 4 . L^L. i<?lS&0*&, RT S 

fi-^-kcT sm^-com^^mxh 0 . ^nt «t h 
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[00 26]f£~?T, RTS/CTS5ynT^« 

•CRTs fi^-is iycTs fi-f-^KS tc flt § ' ^ „ 

[0027] i: Z. ?>X\ UHLfciiC *flf Siffi^ii 

*e|«i^ fc comcDimMtz&^xn®.m®mcr>&wz 

[ 0 0 2 8 ] «->T, *iasg**^Mj*^rffii:B:»SK 

frmmmLtzmz-ft t , wsgmMumzj: s^ 
astasia**: oPaiosafi&tca t^efc-r s t . *%mm 

Ji'Mz i.%>J^y»; h 3SMB#£ R T S H-^-iS j; t^-C T S ff 

[0029] J^3^J^Lfc«e63KS»*ft&LT^4a 
raMT'&S. 

[0030] zcowm. \a±.<^m\izm7fx^tvk. 

[00 3 1 ] *«^BJi0^2<7)ae<J(i:. f&fc&gtl 

5P a m*£M£U SV^/t— T-y h^w^n.. 

■Z b l>*SS^ -y MEiS2rt££it0WS i fc (eft 

So 

[0 0 32] £<D$ftffl<aft3*>BWfi, ^ftiSS 

kojbvv^v hteMB#rat-v^-y MK£&fr-3 <r b& 

[0 0 3 3] i<o?6W<?>S54<?)a«(i, 
^vXbA^.yl £lfiS*S!H5nffifc J; K)%£M.Lfzb S , 
ttSSKiM^S^fia^Rffft LTV >5:V ^amwfctefi^/n 
>y h Sr^ftT^ ftv^k V^a ra®£ 



[00 34] Zcr>%mcom5cr>m*!lZ. fo&Wt 

mmmiizttvxmmmn'mzz: bfeji^ff 

[00 3 5 ] 4fc. <I»S&BJO^6C0aeiJ{i, 7 5^ 

^ao^twraHj^^W^L. ,|iu;l-77 

hKM^ft dZb S«lA-t -y h^^ffiSr^ffi 

[00 36] tit, ;<7)^CJ>H7<0aW{is RTS/ 
C T S 7 V^'AT^-trX^Srigffl Lfe*^tCfett4X 

;i— r-y h«a«sfta<J9^t;<!oraffi^*#fi*L. ©v^x 

[0037] 

^mm^^mmm^co^M^bLx . imsf 

So 

[0038] HRt|^S*i*l*»»L»4 fc^r 

fcaasB&w«j&Lfc t lt t, , ^wmw\<rm£s,zsi 
\ ^x n tnm$m*izttLxft o mmmmtf$W)-t& 
timtew Mtz. hhm^zav^x'mtmmmMz 

M LXfr-? fzWLW&MtfikSfcLfz b LX , ^<n^M 
com Mz& v ">"C PI t^*E^S*^M LTff 3 itKteiS 

v^-y bmm^fmi-^mmm^mmmMbii. m 

[00 39]^, 3bS««^^Tt}gfeiM^t j; 
|,y^ . y h<Ei^jS^*iTlltt*W^!aR^fc5ro 

i k*w.*> izmm&mumnmmttmz^ 

ft, *6*ilWB*!mSSBIbS«K:J:ft^>y MBS** 
[0040] if^i fc«4»!H«. z\<ni:o^Uz 
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frZMiRL, MiK L/;M(: X 0 v hotels- 

b . &n?mcr)m%wmx tzj^y -y h zmm~?& t 

% . mm^m^mmmmmm^-y-'Mzm^ 
tix^^^^izimM^m&m-jjmz x wr-yhco 

izmmtix ^&miiizi±mmmmm;mj]mz£ o n*r 

•y t-^'&jlSrff^, 

c . {imcofmrnimxizmmztitzs's-}-"/ h^&mtz 

ti ttft Sff . SKv ^ . y h C7)M«7U*l*Iffi 

m 9mmmm"r— fc a« § n. ft tzvxnwm&r 
^izmmmm7tmmm^mtmimm^-rMzm§ 

U 

nvK mm&m&M&ftZffitz-msizmmmmmT- 

[004 1] *>3&>*fKlfc:J:*Uf » B»(65£J5Fffifci4 
^ v MBS iff -3 fc«#fcJRSW-« ^TIEtt^WV ^tl 

O^IS L /i«lg*£7)^ &ftM.t LX-. WM$&m%miz 
iS^t«y b&^£fft^ft.I i:#*T-#ft. 
[0042] *^BJ(CfcV^T. ry^. y hKiSSffofc 

h^iJifcmtftMKiftj fc^v^wsES^ft. -t 

£ ft ft 5e®K8W* ^#=Sr t <0 ft t li , g ^ 



y'Mzmk-tt cr>X'fo h . 

[0043] M^IilT rgff^J 36*A#-C*4 fc-fS 

^mu^x-^mfrftfoii&mmtfm^zt . g>&w& 
[0044] ^ts^v^-c, 

±IB r ^#f^frj tSfcrfc^fciSr^fc*^*^ ffiti¥ 
[0045] *$|g®*^IJ)^^J; 0 , -fi. IS 

ft t JiffiMBSr— r^fc feftft SfSiimffi^O 
0, 7>7>ftW£ti rg^MIBUffitelM^-^VKc^iS 

*s ^i±tt«^^ffi**^ mmmmmx izmm i 
t z j^ .y h a»j6*gmLfc«^<oa©K3i<o^«ar< t 

[0046] *SMHfctsv^TI±. JiJLh^J: 3 ^ritSte^ 

•r-7'vi- k m-ft «fi*3 =t vmmmco^mfimmifo 
^^*«^t«i^ft^igtt^'ftv^iSffi*^mtii:j-gSK 

[0047] #-?T. *»!Hfcj:*Uf. BSfKaarffitc 
iW?! (Kin ^IjctcHib ft BnHfeWS < . * 

H 0 MV «ilif#PHTCv^ 7 liKi^3;t ^"CS ft . 
[0048] $X, ±.&Lfzi. o [z rg®RiHj 

fy^mmttmk^z-ihKz,* 
[0049]® ammmt. imnmmm^xizmm 
ztit:;^ -y h s: s m—cr)mm7€*m^x'mm^ 1 m 

ftTu-c-fc ft *aaig*^mriBS#f^#^)ii3t-r «> « t 

•Tft (1**112) . 

M«7t:*llffi*T-||flL 1 J^±«^flK^T'\ P 1 EI 
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* Q 1 0 ( P 1 SQ 1 ) afiUfc k S v ^^iifl7UTS. 

4 *i«*te&^fi«*fr t Stfe-t t «0 k WS&t 4 ( If 
*3S3 ) . 

10££iiP 10#Q10 (PUQD Sfitfct 

£>sOkTO£t-|> (If 3SUI4) . 
[00 50] ±E#^TffitJ;^xii\ ±IEMfflL 1 2rfifrS 

[ 0 0 5 1 ] ifc, _tIB ra«*K|«feffSi»fr*»S3&» 
[00 52]® BfrlBaSKiM^t i *5 ;^-y h^)is3M 

5 ) . 

^iSft7U*l«*^P 2 04i Q 2 HI ( P 2 ^ Q 2 ) . ^ 

commjt^mm^Mmm 2 0* 5 v ^ p 2 04* q 2 0 
(P2SQ2) , &op&£7 1 mm Lizm& 

[00 5 3]® msmmmt^—7Mz%;&zitfz*m 

m 3 Ltib%. <e crymmicTfo 4 istts^'iria 

*ai«*SrCfc3&lL;fc; ^ 715. IrF— ^iHfl7£»E*& 
SB^BMtL 2*?g<y)g{i^^T\ P 3 0*Q 3 0 
( P 3 3?Q 3 ) gfIL*: k . ^<y)5*fiST";fc&*tiiS 

9) . 

• mmmmmMT-7 r Mz^mztLtzmw%Jtitfi£m.co 

ffiaPlMi L 2 *iS^Sfi P <;l"C , 3SRm 30S>SV> 
ttP3 04iQ3 0 (P3SQ3 ) SSUfcfcS, 
flTcT- & 4 ^ Huiea * ffitet i> <n b 

w&ti (arasHi o> . 

[oo54]® -sws, ffinBiisaBs-r-r^fca« 



$^^illlS*^Yil;^«lS*5gTtcMll L£y^ -y 

i 0 1> &v ^ k # , sia^u $a^iEisffi*^iffia^*^ 
fffifefrt»fc"*-t>»i: ! Pdi&*-4 (msmi i ) . 

[00 5 5] JJE#*ffi*«ffltfc*^a»*K:ov^ 

[0056] HaaBS(c*«ttfc«^» ^commzmt 

tt*«Si6T«^. ±15®-® titLtf, ^iOid^riiffi 

M L , lfifflf (6iS«*Mfc36»6H*Kf 4 i t ^'T $ 4 . 
[00 57] ±IB® ~® *afflL3t*&fc(4, Sii^fr 

r 4 mm L 2 <! b iz ± OfiTF^WWtfMWba 1 

#^5. LI =L2k-T4k. B»IBSt— 7' 

Mzm^tifzm^m-w^mmmzmm^ffaWim 

^r. y MftO**»J£"*-43emK/I^i: L, Ll>L2k 

zbtf-cz . m'om^zifommnmzx->xmmm^ 
[0058] ±ia® *tifflufe*^fcii, mmmmtM 

>y h«jS&Re±L, x;l— 7 7 b^a*4>I k^T'i 

[ o o 5 9 ] vA±imLtzmmmikmzM-t& 
[ o o 6 o ] if^Jii 2tffi*9fiWtt, friaftiis 

-fe-^-Mcfett4mTiaSfi11tfO«B»kff±iOM»!2- 

K * J £> tulBr ^ t- -f 7"^- H y\c7)fl] 0 ^ x. fi 1 3 *^r(c 

« . Ml BH&fciHx- 77WC ^S^Mil^fiAld 
#iT^S3W5s&»KW<3^rs «HB4«HlK3iKri6t:J: "3 3 
K/^ -y b commZ'ff oz\b £«PfiSfc^4flW»l 1 ~ 1 

i co^-ra^ i «ff*ii^iatg«iE^y^ „ MsoM^ffi 
[0061] 3&**»*fMHfcj:#ur. wetmmm^v 
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m-fz k *WHRS&r-:77l<fc:«»3 fix WzkLX 

— fe - H T-tfiff L T ^ S 3S5tlfi*SJS* tS« SsM 
»t4 X/V- T-y h<PO[fiF±^0S^i:^T' 

[0062] ff^ii i 3 t«*«wj4» miasms* 

stt -rsis^a i - 1 2«ov^-«i36» i coummzmmco 
[0063] ^mimmmmzm^Lfzk %mm%. 

mZti&k^oVi&jiSffB&Zti* Ztitzi *)^X)V 

[0064] ii*if! 1 4 lz&&ffltt±* mrlE^ffi* 
£14. SfEtHBKSttrffifcJ: 0 SK/**-* b<9tei*£fT 

■3 i t **safc-r &m$£ 1-13 ww^n** 1 wit* 

[0065] frfr&ZffiUzZtdX. 
y-yb * k *WB£#ifeMiJSS*l, ^ 

-=sftxh^7 h*«s£-*-*fc&ttiira8ii~i 3»c 

±iatf*ill-l 3fc«4fft»!IItf>»*fc:ini;l. WS«k3* 

[0066] m&m i 5 fcffi&ifflHtt. fnMmtssis* 

J: 19 y ^ -y h common o Z k %mkk fl> If *H 1 - 
1 4 covvtfhjfri l ^WS^tlBtto**^^ 'y MSiS^r 

[0067] *^s^Bjt iiuf. *atit£#£EifcXiiii 

i§W-£Xxy r«0H^CcffiaW5*&t(±. £s5felE 

£ t tfTS , X/V— T <y h CO HLh t ^ -y b fciiBtPBlO 

[0068] ffc&R 1 6 fc«4l6fiBtt. BlriSMSffi* 
{4. filllJfeT^^ISllM^iOWDS^tff^T. mia 



mmm^r - 7/UZ& if h ±x <nmm^ffmsk^ma 
-t&zkzmkk-t&miiimi-i s^-rti^icom 

[00 69] «*e»T^i3V>Tii. fo&Utt&Wf®Mz 

mmzMLxmrnrnMimizx k>^-/ vrnm^o t 
mMtp&mzmh t v^raH* 1 *^^* 1 . 

[00 70] IfSiIl 7fcffi«ffiBBii, Mtatfi^ta 
SBMi-r* i: ^ s SR/^ >y h -y NSA^ 

*t£5g s 7 5 y y mm ^mx.^^izit. > ^ 
v h mmte.y y y v mmxf t ± o iz mm^ 

t, mmm'tmmz. msmm.xmm^zMix^y-'yh 
%mm l . ^WMtmmMtm^mmm^Mz mm -y 
h &mmt&'mmyimtzi&'*'ir -y hmmztf a % 
^k . wmmmmmzmk^y- v v zw.imm-t& 
mimmyimiz x.h>^-y hmm^nom-^k x& * so 
i«75^ yiitsffifflts z. k *mkk-t&*m 

[0071] frfrhm&z itua. tt>mfM}i&<&*& 

k k X'&* tea ktz y y 7* y V M 

mmm-t^ZkifiT^^coX'. X)V-y°-y h<7)fa±.£ 
mhZkifiX^h. 

[0072] mm \ 8t«4»BW4. mmmmmkm 
y-'-sh zmmtz k # , rnp^y- y - y h^^-f- 

Mz£Z,mm^7-'y h^iKM£fW-&*&£-t(4, SIS 
RT Sfi#fcft#S*tfcM8!fftJ 4 W*7- -y 

m^STbuxtoX v^mm kvxcrs m^izn^ t 

(DTVUXZWnlTFUXk LX^tsCT Sim^Sm 
Lfz^iZmsi^T- "y h^iMflL, g^cOT VUX&ft 
^ITVV-XkLX^i^^CTSm^iSmttzM^lz 

itmmc t sm^zu^ntz^mmizmm-r^mm 

4*11/^ -y bmmumzis^x . mmmmmz. m 
im®MmmizttLx^7--y hzmmt. mmmmm 
mbmmktmMzmz^y- v v zmm-h *imm% 
mz£&^7-v bmrnzfroigrfrk. mmmmmi 
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[0073] frfr&mttz£tHi. tfiffite^arffio*^- 
£ saS«attrffi<o«^ t T* (=3t Lfc R t s Mffi 

[0074] 

[ 0 0 7 5 ] A. *^Bfl«#HJ4m^'®ffl§n^^-y 

•c. #a&£%J5i o, io, -it mmnumffi^z 

. *t£K»tyi 10t 2011 -r 

vh3 0fc:J:»)SatS*i.TV^. naB«*l. 2. 3, 

sb*^-^ 1 1 tz#«mvtt& . 

[0076] B . HI (T>mWMM 

usirr •§> ^ v hmmis XT-jxcommmmx-h ~> 

[0077] H2«*Mt^®^fcV^T^iB*tlSlS 

sm*t corns ± vnasafcK t mmmmrn t oiarcsss 

2 (a)|Jf-^7b«7:i— 12 
(b) (iACKft-^ (jESff^) C07*-~? y h£^L 
TW. 02 (a) CStJ:3K s f-^^7Mt 
A.-y^t. T— ^t, 7l/-Afi7?y-7-yXFC 

[0 0 78] LT, ^-y:?"(4. ®fe7Hl/XDAt, 
jSflTcTh'l-xSAi:, a^7M5! (f'-^^-y l- 
W*£4dWyb«8!lfci "0 0 0 0" ) t. teilMS'Jt 

[0 0 7 9] ^feTFl/XDAIi, 
S*t^ii*^S*c7)MACTh'P'X-Cfel.o 3& 

"oo" fcSih., «iEM^ffi^il)!ifi^- 
sifts fts^fcJi "io" ts^is. 

[0 0 80] ACKfi-f-ii. 112(b) tz^-tJ: 



m9tT¥UXDAt. KtrvbWM (ACKfl^- 
<D%r&WS*T"/hmiH± "0 0 0 1" ) t. 7WAf 
x7?y-ryXFCSi;(;J; OflllRSfrO**. 
[008 1 3 1311 *Mfi^ffi(.cfc(tS*MS*<?)r 

Mi. %mm$%mm*t>w.wffim-jTmiz£ bm 
cTvvxzmmmt-t&iicox'hh, ^mtrnmiz 

is ft 4 aa&Jg^ogfittff -CIA » i eoffiS IBSr— 7> 

; commixu. wmmm—yMzn 

JH2CffiS3HHC*5liVCm 1 = 1 t Lfc^Tffi^SfflLT 
«TSOt J;3icH307n --Mg-f 4 i 3 

[0082] mtmmi^-?;^ y v s t . 

±-f s 7l/-Af i 7 ^ y-tVXF C S^i^ 
£¥'J5g-rS (Xf77Sl01) . i^JpJBflS*** r N 

o j xfo&m^zir^m^vbzmm (xf77si 

1 0 ) i, 3fiMJI«r**TU r ye S j -Cft4«^tc 
{S^x-y7°S 1 0 2^.Jltfo 

[0083] mzxr- 77S 102 tcjftof: , S.i$Lfz 
7-fj*jryh(VG&fflW s "10" *^S*»&¥!BfL^ 
WtkfflW "10" tl>S^(:iixf77S 10 6C 
a^-, "10" t^^^CtiXf77"S 1 0 3tC» 
tr. 

[0084] mzXr- 77S 1 0 3 IZMtit , 

WlFfL. i(?5WBfiliE»3& 1 r NOj T"*.4«-^«iX^.y 
7S 1 0 6 tiffin, r YE S j ^tli7f77Sl 
0 4tCjitf. 

[0085] J^tCX^ 77S104 tCjlfe b , SfSx- 
-y h cOjlfajcT H l^X^Eff KSf— 7'Mzm$ 

§ iiT v d>S^^WBf t , <r ^^JWrtt** 4 r ye s j 

«l^CliXf7 7S 1 0 6tCjt^ r N O j CO^li 
XT77S 1 0 5lzmts< SI:^f77S 1 0 5fcittf 

-7";Hceif--f-4. LT, XT->y^°S 1 0 6CJfltf. 
[0086] ico «t 3 c x-^y^ v h<0SB**ff*> 

#tfc«^fct±. zc^mmmw "oo- 4^14 -01" 
hh^iz^ ^WiT-?^"/ bcomuKX^&mm 

«. ®«{4. ilf-i'^ryl^lS^T 
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<r> % h M^^MMMmzfoX tz l> <7>Ti> £ *>tf> 
[0087] mzXr-vTS 1 0 6 izmtst . SRr— 

1**7L, r y E S j t$,S^tl±xf77S 1 0 
7'Vjttf, 

[0088] »:Xfy7S 107 izMtsb . IRf- 

^t^-y hoiK^as 1 ^ "oi" ^^s-wirf-So ; 
fc o , *mmwmu&x' i gm~?& ^smewst 

[0089] — Xf 'y7°S 1 0 7«¥WSm^' r Y 
ESj -ftnh%, m%ff~9ny^Yiim<ri^k 

mm*.** h i tHfiiteM § nfc «> cox~$> s 

(fciMfflS'J "0 0" ) ttzte^Wrr—?'^'? h&ibfO 

mmm* h mtwmm. &x~ smnx t + § *t 

fc*>0>T»4»£ (KMHS'J "io" ) taxr^rs 

10 8 fcitfro 

[0 0 9 0] StXf'v/S 1 0 8tittft. ACKfl 

mmmiimz * o ffi^*<«*^ t aim § tut & <z> -c* 

(Mmmm "0 0" ) fctt. SRf-^^iryh 

nmmKTfo&mmffiwsx tz a c k§ ^sms- ^ 

«3&»63S®S*iX:t><0-C**«^ (ft&Hffl "10" ) 

, M£»fi^T t A C Kfl-f-tOjIft^ff 9 . 
[009 1 ] »:(:xf77S l 0 9izMtst. ^imLtz 

[0092] jaLhK»!HLfc3^ai0K)||fc:«saS»frfc: 
& £ 1 1£ J: ^ K®Ei*^ift«*3S>t-r*lKSS*CM 

*«IkjM «■ MfK-r *it j&tsnB t * * . 

[0 0 93] »:tH5t^-7n— f-v — btjKHL, 

mz^xmrn-tz. z<mmsm±* mmm^-y 

Mzmf&M&m^smZffinT&mwz&^T^Z. 
[0094] *-f , *aw§5tm4, f—9t^*f hcom 

r l j tiSS-TS (xf77S2 oi). S(:3if- 



*UO*Sj&»5j&>S ! HSr$N& (Xf77S20 2) «> Zcr> 
¥ffitfe&P r ye S j T77S2 0 3M 

^, rNOj COf^fiXf 77S2 1 O^itf. 
[00 9 5] SfcXf 77S2 0 2KXf 77S 2 0 

2 0 4M^, !SffilEji7j-ffi^*fJtEL7tlEj*«SiJ "0 
0" Jf-^y^^tiSgL. SI£T-^.A°^.y F£ 

Mfi-rs. 

[00 96 ] tfCfcXT" 77S205 fcjft*. 

cofWSm^' r ye s j cD%£-ti. StHibfc-r-*^*- 

[00 97] ifUcMU Xf77S 2 0 5<7)«K*SH 
# r N O j Tfel>l^t:liXT77S 2 0 'J 
h ? A * ^ y ^cDffi^BfScDBBfflm 2 i 0 i> 4^ V 

t(XT77S207) , 5>^'A^SStLS#«Sf 
IH^fttlWib (X7773208) , Itff-^A7 7 
hcOSMftSrlfa (7777S2 04) . HIT, ffltliZ, 

^ "7 y ^ <0«W*m 2 *SrC* h m&lZlt , Xf77S2 
0 7. S 2 0 8*3j;t/X-r'y7°S 2 04JI»)It. 
[0 0 98] ^LT. ACKj|f*«SiS*l4;i:4 
< , Ul7 7 ^y^fa^Wgm 2 t=3ibfc*^-fc:l± 
Xf77S 2 0 6KXT77S 2 0 9t3jttf. <T<?3X 

f77S2 0 9(;10t, 5Sia«4fcT**'r-^t^ v 
co i 3 =5r?55feT H I- X ^ftS* fcSf b T 12 - MSteM 

Office ± « y ^ >y bmma-hmmmxh $>t^tt> 

KhfrtyX'foh. i(DXT-.y7°S 2 0 9^a^Tt- 

St. 7f 77S2 1 O^itir. Kcts. mzmmttzx 

o IZ, ±IBXf--y7°S 2 0 9tfD*BH*«fc*^<Ofl6, S 
Wcf—9>^*r >y h^^fer H UXj&tfiaMKST— 7';Wc 
aii$tT.TV^^*i^C^X^'yrS2 1 O^Btrit 

[00 99 ] mzz.7- 77S210 (Cjffo t , ^IteiS 

3S*fttc*ti6bfclBaMB!!l "0 1" ^-f'-^y^. y 

[0100] }jCtXT- -y7°S 2 1 2 CJl^., ^Jt^MW. 

mmm *» t «o a c k as l z nm-t s . 
^-y bifiE#£.zmztv/zk&&L. mmmftzmT~t 

[0101] ZtlteML. Xf77S 2 1 2<7)WBf^S 
^* TNOj t'|)l.^(:l±Xf 77S 2 1 3^\jtt^.. U 

h 7 -f * >9<r>m.mm<nmxwmmM ( fc« b , 
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lx. znmmmm* tyesj yi 
14) , 9^Afc«ft£s*t4if«wfflaitf(-m«iu <* 

T7TS2 15) , HtX-r— :?^-y hcr>mm$:fio 
(Xf7/S2 11). J2TF. »5feT*4iBlR 

Vy*0>mtfiK%M?t>h*k&lZl±, Xf77S2 1 
4. S2 1 5fcj;tX^.7 i .-/TS2 1 I^^OjE-To 
[0102]ftt, ACKft^'gffSni.-i:^ 

Xf77S2 1 3i>Uf77S2 1 6|Cj^ 

[0103] M±mwhtzmmm*.i<ziitfh*r-?>*'r 
•v b^mmmmziini. mm^imffijfcnmm^izm. 

[0104] ft«!6tSt7n- f-V— b*#B§L. 

?^f-^^7 hTtortxusBasw 1 "o i" xh 

x-fo h mmmztt lx a c Kft^Mft t ( xf -y r 
s 3 o i ) , ! %mLfz?-?^y>y b<7)U3ttfmmm. 

4 *>5*>tf>f!Kr *ff 3 (Af 77S 3 0 

2) . 

[0105] ZCVXf 77S3 02 OWBrSfe*** r N 

o j cnmmzw^ v v^msm^o £t 

[0106] ZflizML. Xf77S 3 0 20AI6I 
TYESj -f-=5r*>fe, ±ie*ftUi*4;fc 

jRstfi»t=jRss *rc ^ § mmmtxfo 4 «#tc« . s 

[0107] Xf 77S3 0 3£jE». 'J f- :M 

*^y^f0fflSr r l j fth. tor ■y7S3 0 4C 

tifzrsrK'irv bxfohzt ^mfi't^mmm " 1 

[0108] SKXf77S 3 0 5 t}t^ £&fc*SS$fl 
*j5 » 6 <Z> A C K ff-f - Sr Sfl L tz b^fr* WWt 4 . i «SD 
¥0Bfte*** tyeSj tftfft^li, jSeUfcr-^^'y 



[0109] £*tf£**U Xf 77S 3 0 3<rmW&% 
ifi r N O j tfe^f^tliXf 77S 3 0 V 

^&Etp&Wfrt&. ^LT. ieoWBWSa^ tye 
S j -Cft4«^t(4. yi7^*7y^«l^ r i j £ 
ttflttnS-* (Xf77S307) , 
ifirMWra^f-mWU (Xf77S308) , Btf-T- 
^\°^.y hcOjIftSr^fa (XT77S304) <, iiTF, 

T77S3 0 7, S3 08feJ;y ; 'XT-'/TS3 0 4SrM 
[0 110] ^LT. ACKfl-^^'SftSixS-i:^ 

Xf77S 3 0 6HXT77S 3 0 9 IZMA, 
[0111] J2UJBTOLfc«aiafi«««iM^t i 0 . «f 

[0112] iJctH7-EIl 214. 

[0113] H7<^»ffi^-^y^E|{i:. ^l>iE 

^s*B^itffiKjSx-y^t«»$^ifi^s*A^a 
*. z^mmixn. mm^B^mmm^-y'fUz 

{4. *iSS*A%T^te}M-r^Sf : -^^°7--7 

iif-^y^7 bnq&mmuz "oo" 
tL, ^ri«^t*at«s*A^MAcrHi' 

[0114] *E®S*A(4, icox-^^-y-y N^Sfi 

mm L , IttLl *ST<6 4 ^ ic(4 7V1- 

1 JJLhT'fe4^^(4. Mfl7cT&43S$£S3fcB«MA 

SLtf-?«77 hJ4*E$fSi*A«MACr Hl/Xi 

^•yh^JifiU-f J r^?l^^tt^^. 3 If- ^ ^ ^° 
y>y b<nmmKTfo&5miQ3iB$aXt,ZACKm^Zm 

[0115] masttBmxi^ ^ACKm^stm 

lz£ 0 , ±K7--^^°7--y hf^S^aWSSftUfei b £S 
[0116] JSLUMHUii 3 t s ^Qe^JBt 
T{4. iEaS«^?rgSL*V«giKa7Jffi^J;^^ 
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mm%mz7- #<ei* § n § ore, *mco* 
[0117] m8cr>m^~"r>7mi. mm® 

»S* B cOiHIS* C c?)x- 9 -y b * Wl 
[0118] £*>»f|sfimi. UsH^Ac^atglgiSx 

"0 0" kU A'O. fsArFl'X^ilg^COMA 

cTKi-x^L, mmmjjmiz ± *) amirs . 

[0119] ftttJ&feCM:, z.ayf—pntT'v hSrSfi 

ACKfi#t*aB«5|5A»TtiSfi^4. 

[0 120] — * s taiUfcfeAtcfcoT^iiLeoiv^Blf 
^ftS* B ■ I/O * 4 »£■ £14 » MISS* A 3&» £> 

, b {± , f-^t^vh «oSfi u- </u#mi 

L lfiLbW5*»*¥!lBfL, HKtL lJa±t* 
t±. SflUt^'-^^-y Ni0a«7CT-$>-| ) «S*A 

fz. ^mLfzf~9^-y hteMms3iCHTcr>i>CDX* 
[0121] JjLhKBHLfc i 3 fc s 3fr*H0K»T(4, *S 

So 

[0122] H9^»^^-^yxiii(±, «is 

«JS*«^W-4i kti 0*SSS*A*^4fi^ffi*B^\ 
«lfeM* i fi : ^-g.^«Ki^J*^LTV^. icons 

*IS*bcomact KPx^aii^tiTv^^. <r<7)fc 

rFt/X^»IS*BOTACrFI/Xi:L, IsiMaS'J 
* "0 1" k LX , SKT-^^vhSSl&r*. 
[0123] ±Er-*^<y NSrSff 



-TSk. -e<0lBSS8iJ** "0 1" ACKf 
[0124] *tSlS*Aii. iCOACKfi-f-^Sff-r^ 

[0125] —Jr. mmmmiz. ±.m?- 9 y b 

if:*»6, SK^-^^v h^lEBaBM* "10" t 

[0126] «aSaS8*B{i. i<0-r— ^t^r . y h ££g 
-f £ k , -ewKSSBBIsfi* "10" "C& 0 , ^co^ 
5feT b' VX tpUm<7)T WXb^LX^&tztb, 

ta&r* i k k i. *) ^~9r^r y h<mmm}*mm 

[0127] II 1 OCOUff ^rV^EItt. «S 

miztk&L. *mm^\,zw*)Wz-z>Miz<7)mftmz 

[0128] icsDDf^MtCfc^T. *IIffi*A<7)li:ffiSK 
^ fcli . BcryMACTWX tf^M § 

iitv^o zcr>fztf>. ftl«gS*A(i:. KgUf^B3firC(c 

ft^jatRt. ®ferp^§«s*B«MAcrpp 

xtL. teilfflSiJ^ "0 0" tLt, 
[0129] L*»ts &^Ji.{i'*ift4ra*Ac7)Jlii 

t^(c#m«*B3&^iirfcv^4 1 . ±iax-^^°^>y 
>f ^ >7 y 9 <nwmmm 2 *^owraix- ^ > y b 

cvmktfinhtih tiK , JhyJ% 1 ?y9 coffl^EBfim 2 

c»rs t , iE^s*A{iE«K^x-^n:fe(t4ii 

[0130] -etOf^. MlS*A(i. ISiftS*B^TC0 
^•_^y^. y hcolSmffiS'JS- "0 1" kLTilfrfS, 

[0131] ilia»fi^<4. ±3E-r-^^ -y b 
tSk. ^co!kj1«M^ "0 1" Xfohtztfy, ACKff 

^iiiaAciiti,, 

[0132] ilttasSS*A(i. if0ACKft-^?rg«t-S 

[0133] — ^r. iEliXifiimii, JJE-r-^^v h 

Zbfrt>, ¥Wt-9>^-7 bcr>m$mw\* "10" k 

[0134] *EtK3H*B<4, ZCD?-9^y y b 5rgfl 
-TSk. -ecoKjMfflSW "10" till ^C0?S 
7tT H \sXtm^i<F>T Y l/Xt-t l/o*4 fcib, SfS 
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[oi35]^, MimmLtz&Miwu. ftftmm 
si* t mmjummsmm t mmmmm tcx t * 

&%^O^cxrC*>SA\ HI HcMSrTS 4 

-f l> 2 oeDMIXtffiJi £ # * JRS $ tlX ^ § is ^ 
X i, . JJEi: ra**lfflSa6il£-r-^l^)a«tJ iva« 

[0136] i 2 ^m^-yyxmn. m 1 1 

near- ?vmcs* § tiT v ^ v vor » asaus* a i± , 

ac7k vx b u , feMws'j^ "oi" tLxmrn-f 

[0137] mmmmi.. z.<nrT~9H*<v hzgm 
~$h t . zeMwmw "oi" xhh i ac 
Kft-§-^iSfi7ciEaffi*Atis«-rs 0 isiss*A{±. 
;«ac Kfi^-osiitc i o b» l , mm 

[0138] -Sr. fettXI&fttt,. ±IB-r'-^^°^ ■/ h 

[0 13 9] WS*ZI1 -f — T-£tf-LT±!e 

4 — 9"*>y >y h £Sg-$-« t , -e<505B5feT P VX 
b nn<7)T V VX b L T V >ft £ t *»6 , - 

[0140] VXtMWLtzi. 5 fc, *HSft^®t:J;tL 

^ -y h t & Z b 5r < , *«fcil77&tc 4 

5 <7V >y h KM^tf 5 i b tfiX*% h . 
[0141] JSLb, R$igl (=«4«BH«ltWB«t, 

rfMffj ^M-rsw5E^ii*H2 ^mmmumtz 

< , £ tz , ll^if 5 1« «, WS&6rffi^>ft 0 fcM*JS 6 S 

[0142] c. m2commmm 
^mmmmi. mim. i fc« turn** - y hmmumx 



[0143] #ggSBBJBfc*iVvt , it^ffi* t isilS* 

'y -y jjB» i commmb 

Wft®SltfBI«. «-*S«SESB*(4, fSWH4tc«iS^-41i: 
£ff3» 

[ 0 1 4 4 ] Hi 3(4, 4£gllfflm:&ft*4im*e) 
^—^jijr - y h (JO^ff iilf^2r^7 a— f-v - N Xfo 
4 . ;«aitftfli. It^2 (ItJUtm 1 = 1 k L 
fcflSSrffiCiO reiKftflij (;itSH£j|fv\ If 
SPR8tCfcV^m3= 1 i: L^M^Tffit i 0 

2J2Ltfc lx t> =fc < , i a ^ffi«T-nifi u#s =t a 
[0145] mtmmt* v^mth 

■y yx f c s tfjmxfo h fs^t^^mcth ( xf -y r 

S30 1) „ LT, 7l/-Afx-7?y-^yXFC 
S^'jE^-C3bl»*^t{4Xx>yTS4 0 2fc3Kr. * 
fc s 7 1/-Af x v ? y-^yx F C S CM^'f^^, 

77S4 13) . SflKLJI^rKT^-^ . 
[0 146] ;«:xf77"S4 0 2(C3ftofc, a^Lfe 
f—9^^YcrmwmW "10" •C&ftjWSfrfcfl 
WrTS. i(^MWI6*3&* rvESj «*I^c(iXr-yT 
s 4 0 9 tjtttr. 

[0147] ZtitzttL, SBLftf-^^-y h^Ttt 
(te^aS'J= "0 0" ) ifciiaS'r-^-'^ 

■y h^wmmum&mm-t j «Mm.mm^'Sm^fi 
tzh^xfohMS (Kjsaa!f= "oi" ) ten, xf7 

TS4 0 2<^>WBaft*36* r NOj i^-3TXf77S4 

0 3tcjltf t Ikk : 5rl»o 

[0148] J^tXf - 7/S403 taut* b , - 
.y hcOgfiBtWgfi^^P^WttL 1 UJ.±T"fcS 
3m6»*¥!Brr4. i^WiflSa** r YE S j 
•&CI4Xf77'S4 0 4fcJB*. m$rr~9> ^-y IcO 

3&* r NOj co^^zit, mmmjtrvvx^wsm.m 

T—7'Mzm%L (Xf77S4 0 5). Xf77S4 
0 9 tjtttf o =Sr*3 , ±IB^ T77S404 Of W 
TYESj Tft4«^t{4. itfiHEM'r- 7';K(7)S1 

(XT77S405) %mt7-?Z>C\b%:<Xr->y7°S4 
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0 9^3Itf. 

[0149]—*, T-fss-yv hcosmu^u^mm 

L l*}HTS>oyt«^t:{±. Xf77'S4 0 3fyhXf 

;U* t BBfiL2ja±T*4«^'fc:l4. Xf'y7S4 0 9tC 
Jtttr. ifttefcfU Smi^;k™iL2*ifT-&&*§ 

(Xf77S407) . Lt, 
r YE S j -C***^fcU4. aaMBST— 7Mzt3l,f& 

mmmTtr^vxcnm^mnL (xfv7S4 o 

8) , Xf77S4 0 9Citf. ftfc. iiexr77S 
4 0 7<OWBfil6*j6* r NOj -C*&«^fc:U. 
■r- 7MZtm& mitmti (XT77S408) £Hfr 
n^i:^<Xf77S40 9^»0<, 
[0150] i<04 o t, ^HJS^SItfcV^-C^-^^ 0 

0" £7ti4 "0 1" T£>9 SSf-i'^ir 

fc» KiiaS'J* 4 "0 0" 4*: (4 "0 1" T&S^f-^ 
^ -y h cOSft^'fi^ft , 1 # cr>Sm UKtVtffflm. L 

ft*. fi*fcJ:tfS«*illli, aif-^-i 

^^^Tfes^co^M^wj^^-r^f^fts. 

[0151] ftWf77S4 0 9 (Cjttf fc . 3Rf — 

v^j&^jWfrfflSr*-*. i^WlFflSM^ r NOj 
liSB^-y h^fgji Uf77S4 13)i, 
«**TU r y E S j t*l.i^(:liXf7 7S 4 1 

o^atf 0 

[0152] ;w;xf77S4 l o izmtsk , SKf— 
"0 1" j&*5a»Sffl»rr4 . -I 
c^MJfe^ TYESj c^Sl^4Sm>^>yh£iifPl 

(xf77S4i3) srajpteftT*-*. Si^ 

^•y M4. fficDSlS**^gM / \5ETTjlfi$ft7 , i^ 

[0153] — 2f, Xf77S4 1 0Of«Sa^' r N 
Oj <D*§-£\ -4-ft;b*>. SKf-^<y-7 haWBOHaft 

iMS^ij "0 0" ) ifcliSK-r— ^^-y h^flfi^*^ 

(teMfflM "10" ) diXf77S4 1 



i tcato. 

[0 154] K(:Xfy7S4 1 ltCjtttffc, ACKfg 

(mmmm "oo" > W4. isf-^^77 h 

«Sfl7CT-$> S CAC Kft^cO j*ft 

3if-^A77 h^SteS^St J: 
Bj&^iSfiSftfcfctfrCifc**^ (K&HM "10" ) 

[0 15 5] &(:xf 77S4 1 2(Cjftof:, SfgLfc 

4. 

[0156] Ja±MWLfc3^|i|0B«tffi6ag|Mftc 

*jwc. bbul i fciyi 2 zmmsmzffiii-t&^m 
tztiLTi$*wmzmiR-t&zti>**imb%&, t 

fc, L 1 >L 2 t-ti i fc 0 , iSffiteiMt ^KIkjI 

tea t «iKji«tn o #x. tcff 3 mmnm^ s v ^ t * 

[ 0 1 5 7 ] HI 4(4. MlS*A^'*ISii*B^ittf 

A«itt®fc3*x-77Wcaift$ftT ^-6«0Bt:tJV%T . 
il^^Aj&^tei^ffi^B^iSKIgM^&tJ: i^t^r >y 
N teiM^T^ft^^-irioKj^^- iryxffl&^kLX i > 

4. 

[0 158] i^Hl 4(c^-J:a(c» *I«*B{4, 

a fc *i«*B tf^ti t x-wsmmumiz 4 s mmm 

>r^tc#«jt^4dft^i-W4. *aBSi*Bfc:tJ(t4± 
IBSfl^^/^WiL 2*»fc i Sr*ifc* I *5. -^4 
3ft«-^. |RE^S*B-C14. hfiOiUftTCT* 

4„ 4^c. SC^Lfc^'fhtov^TJthffil'^^rtgi 
ACKft^"^^S*A%TtcMflt-|»o 

[0159] z<nz. o iz^mmmizktLtf, ws&m 

ft. Sf£*^*?BTW^y Mg^{4F^^ n a n «**t 

[oi6o] ell, ^mmmmcommm^mmmmm 
Lt:&* mnmmz^iTtemzmw LtLksm 1 «n 

it 5 iSiSffi*^-' t-jrvh eMfMSMfrn ? n - tittfcH 5 
LT IJJBJ Lfc CO fc H tTfo h . SEfc^ L7c 4 
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0 ICS 5 tSSSfli^Sr .y h Mft^DtMtTli. ff*If 5 

ftMxt. m-ot. ^mmmx-iz. mm^co^im 

f (113) tc*J^-Cliil*5S8t«*¥!S*ffifcfi!r) 

mimftTtem&m 5 izm ft ^mmz^ x r ana* 

*ffiSrflfffl-^«<iO-C*< . Steffi ft fflj£*ffi<Z>;* 

tttfflU lf*3H 5 tcffift«S1£t J; 4WS*«#L 

[0161] *Htf^tei>(tftftaa*tfi^<7)^° 

ft m^comfP^—y yxMtewi WEI 8 fc^ Lfc t> cr> t 
HtTftft. S^teiE^*^TttSteiSx-77Pteaii 

■wt^-*- , mm 9 tss & ^ t isj t -eft 

ft, ^J^{f*^ffi*A<^it®KiSx-^te*glS 
Si*B**fMiS#l.Tt3 0, J&*0. SaSfS*B^i6^ffi* 
A £> tut SST § & V >*£0>«rfr 5" 

-^XXi4, MKE1 0te*t^i><7)t ftt-Cftft, 4 

1f 3 MIS* A t MfS*B sMMSi" ft 2 OtOMl 

~jZt **T& ft o * , HSHS* t WWB** 1 ' n°^t . y h 
tcOfc|BI«T'S>ft„ 

[0162] jjll, ran^^j tew-rftw^^it^ 
2 tcffi ft t ± 0 f? 1 ^ r amm&tt j tsw- 
ft * if 5 tzffi ft -n^umti j: wbmot 8 1 ffi ft 

n-yfctf* wmm 2 (cffift f js^-ffi^ft 0 tawm 3 4 
^i±4 teffiftwse^sMffl t , ft ft v ^(iif 5 tc« 

mm l „ * ft v lun^g s tffift fc&Hfooft 0 ten * 

fc. _k» Lfc «t d fc. »*H 5 teffift W5£J5r8*:J: ft¥'J 

[0163] d. mscommmm 
*mm&mizi3^T , mis* t *ns*t ^isiij 

(?)7*-v-y Mi, ±ie#^iWffitis]«. fltr*si2i2te 
^LfciiDT-ftfto ±ie#ni4^©t 



zcvmmm;m : r--?>\'Co%Mftmzm-?x. wssk 
[0164] ^eteejBtiJv^ , nms&kifi. hm^> 

ft fcA<J5fMKfefH4, Hfc±iE4HeiBBJIIfcfc V ^TIMBJ 
L;tk<7)fc«Cftfto 

[0165] — fflBSBST— y/^^*l^*^M 
ACT h' l^xSrH'J^-fft^i6«aiSi*?I^tMLT 

-TftiatcLT^ft. 

[0166] ^#i-ttf#*ff® : sm^hw a mwQMz 
[oi67] : ssanasw^ti-oTSs 

tfc^fc (iWiJl8~10(cffii5) . 

[0168] ans*M*fr® : SlSiSiSS* 

^x-sfit- ft t ^ 5 1 hi i> ± t~f , *»o , i 

HSB^fc5r4fc^3Wlfc& I imfc£&2rV*£i: (ft 

[0169] ±l£cOd ^aiif*vft'*fr CJ) ti ±t/» 14 „ ± 
IEffi2^H^®T'%SfflLTV>ft„ *HJS^®ii. i 

tt^izuut. timmmmft® zmmLtzhnx'fo 
ft. 

[0170] Hi 5 is iVH 1 6 {4. *HJfc®SW-iJ(t 

■v-hT'ftft. i^SfttlJffO^n-tt, ±iEfg2^H 
WMtcfcttftitiSS^x-^y^ ■/ h^SSBiM^ 
7n- (Mf-SHl 3) k^ftttJV^THtr**. fc« 

jjEfMBKiKW^ &ff^^jn^^Biffi±. mmm 

1 3Cfct|§Xf77S4 0 5i3j;VS4 0 8^*SU* 
mWX^f-vy'SA 0 5Ai5j;^S4 0 8A(ca#^ 

4 2 1A-S4 2 3A#jtfln£ilT^ft. ffi«Xr77" 

oV^-Cfi. Xf7 7«#fi LTtJffiHl 3tC±>V>Tfig 
fflL5tt<50i:ftilc?5t,£7)S:<£fflLTVift o 

[017UH 5aximi bcr>yu~i,z^x. m 

[0172] 4fi^ffi*{4. <Ei*a3'i3&* "00" 4 fc(4 
"01" T-ft 0 s ^fiK^^'rafflL 1 liLhcOr 
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S (Xf'77S4 0K S402, S4 03. S40 
4. S4 0 5A) . fcfcfU iSf-?A"t7 b«i£fi 

fir ^ •& *&tcii , >r -7 £ >j ^ * - b -r £ mm 

^ifto (Xf77S40 1, S402, S403, S 
4 04. S421A) . 

[oi73]4fc, mmm±, msmsw "oo" 4 

£i4 "0 1" X'fo 0 , Sftl^l^IMiL2*iff 
ffyf—Wt-'y b Sr^fl L/C t § . ttfflfKjSx— :/rt"fc 

-f VS-ffih^it-g. (^f»/7S40h S4 0 2. S4 
03. S406. S407. S408A) „ 
[0174] teSaSiJ^' "00" £ 

"01" "Cft 0 . gig^^^MlL 2 tLh 

co-r-^y^.y b SrSftL^ t § . 3Sf-^^i p -y b 

an § ^ h msizte . m% * >r v * u x ? - h -r s 

(Xf-/7S4 0 1, S402, S40 3. S406. 
S4 2 2A. S4 2 3 A) „ 

[0175] ^±^#E^S*CciS-f'-^^°^-y bcoS 

mw$\ "oo" ifctt "l o" eyf—tnt** bT$>& 

^^HL (Xf77S409, S4 10). <r<55 

77S4 12). C\ «Xf 77S4 0 9 I^cD^PIO 
[0 176];«:, Ell 7(4. *gg|£BJB£&(t&£§K 

•c*> 4 . i o&fit&ft^ 7ohi ±tam i commmm 

(IMSI5) fc*fl*:*iVvc|H|&Tfc4. fc*£U ±12 

SXf 77S2 0 9^'2|s^|JS^T14Xx>yrs 2 0 9 
A (cB i= mi. iotiX H 0 . $ fct^atJKII-Ctifffc* 
Xf77S2 2 1 AagUnSfrr^S. ffic7)XT--yTt 

T(4. ^.x>yT<^#-f-i:LTfflf®ll5tci>^TfilfflL3t 

[ 0 1 7 7 ] HI 7£07O-Cf-)t, *Si&^*<7)x— 

„ hoiSSi6ff«SjS*SKW4 t . &co4 3 £ 
[0178] M£S*(4. "00" 



^-bfS (Xf77S201. S202. S203, 
S204. S205. S22 1A) „ 

[0179] t L . W "oo" ( aSteiH ) 

5fE6«m2liaEKl,TACK«#*SfiL*V^i:SI4, 

JtEffi^'f v&ffih$-arS Ufy7S20 5, S20 
6. S 2 0 9 A) „ 

[0180] >lco*i^r. SRx— bc7)BiH4. 

*%mmumi l z£t)'fio ut77S2io-s2i 
[oi8i] §t. mzmmLfzXd tc. *njtm^ 

(11 5cOAf77S4 0 5A) „ -^LT. X^-ftlfrCD 

j»*-t^-\,zt£h t . *mtmmiz& 
hmmMt. m 1 s ^-fsas^ >f ?*-^-*-f 

[0182] tW*i!ttt)tlia^>f Vi4. a 

tmm^A -7t=*t«Lfcftimfcf536>^BMtL 1 m±co^ 

IK/K'f-^A^ 'y b ?rSfi L/t^- ( El 1 5 COX 
T77S421A) . SKKH^>fvfc«JCUfc*aBSB 
**^fflfflL 21JJLh(7)^fiU' A ^l'T'f f — ?^*7 -y h £S 

fit. sB»ai«5te& t ffijaeii7 i -^fca«s 

fLTV^ll-^r (Ell 5^f 77S423A) ££(4^ 

(Ell 7C0XT77S 2 2 1 A) tUX^-b-TS. 
[0183]«-5t. -SB^Pal ( -f V<7)^ Vt§ 

sb#p b i ) do t . musm* a v t*fje l ^isias* 
7ij i Htsas^-i i fc*«sr< . sssas^-f 

vfc««Ufe*aiSi*fc« LlSfglEM77ffi^ 4 "9 t-* 
y -/ b jlfi t , * fi*^S!7t^ S t v ¥JBb6* l 

[0184] mzmi 9~~m22c7)&mi¥i/—5-yxw\ 

[0185] El 1 9(4. iE^^i]tfg|SiM-f- 

7Mz^mztitzmmffi^9zxizmmmxmiz& v r 
_^y^, y b^tejlf S^coiJf^^-^yx&^LT 
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[ o i s 6 ] a 1 9 iz&^x . mmMB<r>\mmm : r 
naisf *b fcti wc „ »i s*a%t ^skm-t^s r- 

iRL. 385ferHl'^£iaB«5fEA<OMACrHU^t 
U SSiMSS'J^ "0 0" k LT. 3Sf-^yhS 

[0187] MMh*A(4. zeyf—fmry 
±T*> § *^-{±jMfi7cMIffi* B <7)M A C 7* K L'* £E 

saaa-r-TVucfiis l , ds^*b t*t« l^e*i ^ 

[0 188] mSJ&feAtt* SgLftf-^^t 

vhcrMWmW "0 0" T"£>9. ^-^71' 
l/^li<DMAC7b'^t- Sc LT 1^ 4 £ 
A C Kfl^-^iSflTcMSS* B%T fcjSfi L . aiS^- 

[0189] M£S*Bi4. £tf>ACKft#SS&$-4 

h s»ijmss& tfc i t &mm t . mis* a mm ttz 
[0190] ijctBi2 o{4. *asuB**jfl&co*ass*H5f3S 

[0191)12 OfcfcWC . Mgffl&AcoW&tiMr- 

-y 1 4 fc , l(ltKfl^AUimg]£&i££S 

fl?U «*71'l/X^iiS*C«MAC7Fl/XJ: 
L. tei£«JS0£ "0 0" fcLT. MfSrr-^^-yh* 

[0192] nasss*cii, z.ayf-9n*r^ b£WI 
-tifc, ACKg#t^g7ana6JB*Afca*@^-i. *fi 
ISffi*A{±. icoACKfi#*5E»r5ii:fcJ: | 5, M 

mws^ c cMt^ Kff mmsmz isf-^ ^ ■/ i-ii 

[0193] k£4T. ±ie*SSffi*C%T^x-^^° 
y-y flSB*fc4*ma»5|5Bfc:J:o-raSS*i4* 

[0 194] <I<7)i©1§r. *E$&S*BJi. gft^/^ira 
«LlJSLhT»43& i 53&»& ! HBr^4. -tLT. Sfll^ 

cO)lft7C#E||^AOMAC T FUXSrEffifijIlf— 7" 
/McfifiU *a6i§*Afc*tJELfcEffi*>rv£ 

[0195] &£02 1 14. ftM%aOTeH££&^£ 



4 a« * » m-r 4 is - ^ y x & *s l t v > s . 

[ 0 1 9 6 ] 02 1 fcfc^T. *SMfcAOSS3BMx 

- ZfMZ{±%m$&& B«MAC71'W 3&*£l§§ ixT *5 
0. *6«ffl*BWl^«^^-r^CC{±l««Sig*A<0M 

Acrh'^x^s^^fLTvis. zcotzisb, mms^A 

sW^tftk. *E^S*A{4[tt®|gS*-ffi^SKL. 

£ "0 0" t LT. SK-r-^^vh^e^-ft. 
[0197] il^S*Bi4. :<Of-^^v f»£«S 
tSt, gfll^/WISL. 5fIl^/WsMtL2* 

arc * 4 «-^(4j*ft7t:«is* a co m a c r t* v x z m 

[0198] ttz. *$*I®*Bii. SBLftf-^^ 
v hiOKjIiaS'J^ "0 0" ffc 1 ?. ^^71* 
l^X^i^cOMACT h'P-Xi;^ SttTf>4<T bfrh. 
A C Kfi-^^3Ifi7C#[l^ffi*A$gT tciMffi L , SK-r- 

[0199] insstfcAti, i^ACKfi-f-SrSfit-4 
fc. sass*B9a-ccoie«teii*ffitcj;47 f -^^^>y 
h sas^jRai l i t * em l . b tMjc- l ^ 

[02 00] ifctH2 2{4, ISWislSfctSV^-r, Jb4*i 

mScomft is- >-X * L T V ^ 4 . 
[02 0 1 ] 02 2{C*iV^T, #S«*Ac0i£S«k31t- 

- ^kfcJiiaaS* BOMAC7^X ftT V ^ 

4o a-3T. *«*axii ^m^BizMmttzm. 

TJ4. *IIS3S*B*^ittStei*^t J: D*W*A^ 

tz^hl. Zcotzib. iE££S*AT«. i^ffi*Bt« 
JEL^Ifi^-fv^^-f^^-ys-t^D. *e^S*A 
(±. E»lsjM7 i -77W;^(t4l!i^*B«®»^SiW 
-T4, 

[02 02] ^^)f*. 3§IIS*A^fc^T*EMS*B5g 
'CtaKSa^&'f— h3&*S64^*. L^L. i 

o t & a wiasiK^T— 7'iuz\mmmifc b 

0 ISM* B ^T CD-f : - frttrvh CO&m Zffo COTfo 

4. 

[02 03] PXtmW Lfz i a ^UegJBCfiV^T 
{S , *iliB*£ifflJMKS-7 l -^fc2« L^: fc LT t , 
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h mmm&<rmb*im l , mm ^mmtrmz 

[ 0 2 0 4 ] J2Lh. **H9WBWWfikW!3rlWfW*SilB 

txis 2 ^mmmm^mff t mmxh s . 
[0205] e. m4commwM 
^mmmiz . ^° v — t - - f t r ? t- -< ? ^ - f 
(?) 2 afflco^ - f *ir$-«. fens** 1 s> & s *sfif -/ 

a»B i 2 ^zi^wMcomm^MTh & . 

[0206]H2 3(±3fr^St^JEtttsttS*iBiSB*i:Js 

2 3 (a)^*f-^^7l<7)7t-77l. 02 3 
(b) 36*ACKfi#W7*— V-y 

[ 0 2 0 7 ] 02 3 (a) fcijrfj: 5 fc s *fl«E«Ji~ 

anhf—^^v Ft4. Ay-fe-yt-h^?/* 

r^i7-t-H75/S "1" CtgLtf 
-^7N°?--y FSrMflU 4 T^—T* 

icOAV-t-Hy?/?: "0" tclSSLT-r-^ 
v^-/ F£jafI-$-£. 

[0208] 4fc, : F*>*&MaBl&Efc*f 
y * - F Ti6^ L X V ^ 4 *e^^%-c cot 1 "- ^ -y F 

[0209] ^MIMKT i> , 

«*C*f t , B»SEj£J5rffit= i 5 t ' - ? > ^ •/ F o 

t T ^ -S. £figMgi*:frS;£ ±Sf-^^^ 

•y F tOiift^ft o t , SflH^Dffit LX^tfJ 

x\ ^nmmmxn. &mxR&* H2 4^-rj:o 
fc, aaaBifcfira*jaffl'cs siiffi^MAcr f 

[ o 2 i o ] H2 5fcj:t>'ia2 ^mmmm^if 

^-K'M, i<0Sm»^7n-Ji % ±fBS?2cDj! 
HMfcfcfr 4*«8iB5l^-*^ -y F OSflMff^ 
7B- (USUI 3) fc:*f|efc:tiVvCH&"C&4. fc-E 

— KTtiMW-iHflU:, fr«ni 3«7d-c 

ML. fT/iiXf 77S4 3 1Bfc<tyS4 3 2B^I 



fcotSgOfcta:^. ifubfcovvtii,. xfvTOSf 
[ 0 2 1 1 ] 02 5fcJ:t/02 tt-5t, *e 

[0212] mmmt, weww " o o " *£J4 

"0 1" T"$>9. aSK/I^IMlL Ull^f 

(7T7/S401, S402. S403, S404. 
S4 0 5 ) . 

[0213] &fz. mmffimz. kmss'J* 5 "o o" t 

fcii "0 1" f fcD. ffli/^;W { IlL2*i 
tfOT-'-^y^-y F^SftL/tiit . EffiEiflT— 7';Wc 

OS£|£&ffrt£ (7T77S401, S4 02, S4 
03. S4 06. S407, S408) . 
[0214] i£^S*(4. "00" t 

fci4 "0 1 " tJfeSf-^A^ 7 F^ftLfvrtiJi. 
SK-r-?;^ -y hcoSfl7C*llffi*^)r F F-X^'ieffi 

&m^-yiuzm§ztixi^hfrm^mmi-& ( 7t 

77S431B) . LT. iSfi7C*S*Iffi*«or F l/^ 
y — fe-7"^- K75 ^ti 0 . tSKJMx-^^ta 

« § 3 ISjlft7CiE^S*t3*f J£ t tyv? - F -fe 
-77 5 ^*5SPrT4 ^rS6#^**ltSEiSB*tc 
^V^T^fLSfc^, <fc| 1 ilS***f^i ? A77 FcO 
Mfl * fi= *> tzig&lzte . SlgiEMffi**^ — tr- 7' ^ 
- FTi&ff ^^^fflffg^'SKr-^^"?- -y h SrSfl 

Lfz&mmmzmmzti, &mm^mmmm^~ 
[0215] a±.imtmmzx s-r-^^-y h^s 

7ty-y h^gM^T^fejiaS'l "0 0" 4fcfi "1 
0" <7)-T—?'*trv hTfoZ-to^gfrZ^ML (7f77 

s 4 o 9 . s 4 i o ) , zcommmmmfcwxfo&m 

■Siz a c k ft^a&fits j; V-f' - !✓ -f 

J r^.<7)5l&^L^tf5 (xf77S4i2) „ ;mf 

77S4 0 9 iil^cO^atO^T {±_hfBH 2 <7)mWBM 

[0216] mzM2 7«4. tmHemtzisi-t&nmx 
; ^ o-(4. ±ian i comtmmiz 

^ x ^ 7-^e- f«^* fe-r AV- fe-y^t- 
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5r^T77S2 3 1 BWmm%tlX\ii& . WXf77" 

[0217] ^mmmizteifhimffiifccr,?-?^!- 
■v hcomimft*m2 lay-? n-^-? xmm-h t & 

^ -y F affij&kttf&fctttt J5 U7K Aj&tfflBMBS-f 

- y->v iz m$ s v * s t f ijif-r s ( x f ■/ r s 
202) . L-T. mfcmmmmzttmLfzTvu^ 

"o" #>5#>£¥iJBIrf 4 . LT. ^<7— fe 

-/*-P75^ "o" . -r 

7*?^ -f r*- KTWffLT V>S*££(i, EtfteiS^- 
203-S209) . £*Lfc3^Lfc^fc+»ft5£6- 

"i" , sasanaswHQ&j^^— t-r^-F 

t?lMNLT^4*&fc:li, lESlKMTJffitc J; 4teil££ 

(at77s 2 i o~s 2 1 6 ) . irfc, mmw,mifm 

IzX&lfcm (Xf 77S 2 0 3~S 2 0 9) 23j:t>*«fe 
tej*7J)£^j;^«Ka (Xf77S2 1 0-S2 16)C 
owrfi, mzm 1 JOlSIBBJIIfcfeV^KWtfcfc^i: 

[0218] ^mmmm^z^xmm.mmM^-fr^ 
y-7i c?)^«*tf a m^<mmt. jjbm i 

tftfte ( mr«0 6 #B§ ) fc N«T75 4 «T«£*B&^ 

4. 

[0219] mzM2 8 is J: Via 2 9Ji, ^mmmmco 

C9i£fI2rfT-3T^4<, ;i?)f-^^7Ml j!fi7C*S 
*ii*A]&W~ FfcaKPU J: 3 t LTV^4 
fc#>, AV-b-yt-H??^ "1" £&-o"Ci5 
0. ifc. (E&BMtf "0 1" fc&oTV**. ftt&Stt! 
l :«f-?^"y7 F£gitK-3Jt*g-£\ ACKfi 

[0 2 2 0] 4fc, i<0«f^«TI4, *I§IS*A7>£>M 



KSMSSSt— 7Mz&nh*ffirr— 9 he?) 
3Mli7C**tS*At^jEL^^V--fe-7 > '^- K75/ 

(= "l" ) tioTsSUrtS. SISt-? 

4. 

[02 2 1 ] ^f£, *aWl*Bt*JV^T, «^ira*A 

mxit . iHBfis^ b ^k®ik3*7- - ^n^fijyiaBit* 

A(?)MAC7 Fl^#^§*lTVvg,5t#> s *H4ffi*B 

^Ltzr^—^—Y^z—yy^^'W "1" ^^^WBt 
-f4<, £<9»^ SK^V-^-h'y^^ii "1" fcSr 

AOTACTKl/XtL, teMSMiJS- "0 1" t LTf 
-W'ylJSfitS. **lS±fiifJi. Z<?)"r-?^ 

^•^mfg-rso amasig*B(± s icoACKfi-t^m^ 

4. 

[02 22] ££t, lBtSa£*fiS^(±. **SSffl*A^7NV 

— t-y^e- k-csm^ ltv^4 i k zmm txa o . * 
isnsiffiii (± , ±ia*nss* b^ 1 ^ gft t ^ a 

%T(?)f-^^7l^y7riJ^'L, *Hira*A 
^ftW^M^T-fc h 94 5 yyT'SIJi-f-^y >y 

[0223] f. m5cr>nwm 

HUM (H2 5tiJ:VEI2 6) tRarrftS. 

[0224] ^ai^mtfev^taiai***^ a f 1 '-^ 

^^-y FOilfit&^^n— Sr03 0fcJ;?7H3 1 ^tk 

Jt&3»e»f^)7n- (02 7) fcttU ft^f7 
7S241 C-S2 4 7C* i 'JPt)'5TV^ 0 fiH^X-f 7 
rto^TJi, ±iaH4^SS?gSg^iott4 ijC0i:^4 
-^coj: dsSr^T-yTCo^Ttt, HI 2 7 
Ccfc v ffl v ^ 4> so i: H t Xf •/ t X ^ 

[0225] mmjtmmmmmcommm^Mx^- 

^M^ftli^ffi*c7)/^V— fe— 7^- 177 ^36* " 0 " 
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7°S2 0 1, S202, S231B, S203). 
[ 0 2 2 6 ] JJCtC, Mflyt*flffi*i^ 

(xf7rS24 1C) . iif, BSEiKEfrr— ^;nc 

r f uxnamtfi o mmz^x imm-z . 

[0227] ±IEXt" '77S241 C DHBrt££& { r Y 

esj iSft7u*iiiasM*ii. a^t3a5fe*§K 

Srtf3 (Xf7/S204-S20 9) „ 
[0 2 28] £*lt*fU Xf77S2 4 ICeoWBfIS 
Sa* r NOj *E|Kiffl*(i. ^ftnas*^' 

(7f7/S242C) . £ £ T\ iSSEfgST— T^/WC 

[0229] ±iaxx 77S242C affflrtSfttf r Y 
ESj «ttt«RS8#Scfc:.fc4-5* 
-?y^>y hcOjUfl^^Ma^^f-TI) (Xf 77 
S 2 1 0~S 216) „ 

[ 0 2 3 0 ] — 7f . ±IB-X-r 77S242C <0¥OBrttt% 
i s rNOj £KJ&ft2. 
LSKK^fcaMI-*-* (7f 77S24 3C) . % L 

£«B^J&»Lfca>??J&»£¥lifl/ (7f77S2 
44C). ^fcj^Lfc«^d3SBaiiaBiB*«TH 
P x & §SIEf£#jf— 7Mz^B L (xf77"S2 0 
4) . ffiSBS^fcii-r-:}^*-? hOiSflOfcib 
<7>%M$:Mr?& (Xf 77S204- S2 09) <, £ 

SftJt3&*53&>*¥0Brr* (7f77S246C) . 

SrHtf-TS (X^-yTS 2 1 0~S 2 16). IS 
ffi^ffi^futJa-^teti: . 385fe*litSSSSg*<?5r F t--x £fS 
ffigg-f— 7>MCfi* LT3&» t (7f77S24 7 

c) , ^WRmmzk^-t^'rv hcnmmntztb 

^m^iWn-th (7f 77S2 10-S2 16) 0 
[023 1 ] 3fs^M0BJBC IItiajL=5:V^ 

ft. *ISIlEO^|BE$IS*tl£«iE3lS^fo^y^'y h 

*gSM9l*JIW:J:*ur, IMMtf 
JSEU L fc*aWi*ictt LTti , ISIjE^*B& LTIMSSkM 
Tfffit'i i-r-*^ 'v FteMSrfr 5 £ k . j& 

BK*^S*ut*«MS*t*tLTfi, MJc^lSliE 
<nt&><&m&fi o £ k & < . 4»fH£3£fir8;fc «fc * x- 
^y^-y hcofejMSrff 3 £ bifiX'% S k ^afOjS* 1 * 



So 

[ 0 2 3 2 ] 03 2*J.fctfH3 3 J±, &**mmM<?> 

wmm^-tmi^~y>^mvhh. jar, £^<^ 

[0233] t-r. H3 2i l z^~tmi¥Miz&ux , mm 
^A(7ymmmf—y'Mzi,±^ H^ms^BcoMA 

S*Bt (?5iarr(4BiE**tf *»*ufe £ k < . Bff#£ 
[0234] £<?)*:#>, MlS^Atfe^T^S^B 

arc tiea-r^ sf-^7b 1 4 k , ftaass* 

t immi a s d s ass** a otku^s istirp nr 
f—fMz^mth. 

[0235] mm^Ait, ±.mmm$m.$a* ! %,mft 
h k , imft^-7Mzwm®*B<r>T f px^^m 

[02 36] ^Wf*. MlS*Att3ViT*E8|S*B?5 
ffi*A(4ISIjE& L , MIS* B%T tCttffitei^Tfffi 

[02 37] il*lS*B<i:, £<7>f-^^ . y h 
■TS k , ^^Sfl7t;ill£S*A^fSiEft«T7--7'";L't^ 

»s^*aiai5te^36>*mLs fj»f*s*^ r ye 
s j -ct> h %&\z\±wmm&&.PMx tACKiti 

[0238] #SRSS*Ate, i9WS*B3&>t<OACK^ 

[0239] mzm3 3 tz^twm^^xtsimt 

h. z\<rmftm\zs$^xh . M&iffi^zAcom.mWM'r- 
7MZi±^ mtmm^Bcr>MACTVVXtfm^tl 

xn<o. ttz. mm^Atmm^Bbnmximm 

t^htitz £ k *ft3r< , BH* J *§5S*ii£ £ k & 5rv\ 
[0240] ZCDfztb. iBMUS^ACJ3^TilK4SS*B 
%T tcfeil^^ *T—9>Vr >y F ^Vt 1 4 k , *6HS* 
A{i|EilS*B fc*f L , ISIiEW* £■ M4 . k £ £ 

liEfeSfi*a^*ss*A(cjis . 
[0241] i!S&5B*A<±. ±feisiiEissa*n^^ftt- 
s k . fsiiEfgsx-77nci6iss*B«r f 

[0242] «I4§*A K4SV^THlWi*B» 

X Sf-^^?h t ?t k & fc{4 , #SK 
S^AiilSSE^iifo £ k^r< , MBMMB%&Xiz^W?k 
WfW;l l zi.&T-?>H--y hcomm^lo . 

[0243] iliaffi*Att. ffifcTKW* 

#EMS*BC0MACTF1-Xk L. iEaMSSiJS: "0 1" 
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ACKfi-f-Sriifi-rS,, *||gS*Aii. iCOACKfi-f- 
£^fl-f £ i b lz X *) , r-^^ •/ h WjMfaJSSjSrIS 

sw-s. ttz. mmmmii.. teinas'JSr "10" tt 

iitRSS3*B{i, C\C0f~9**y hZSm-t&b. ±{3 
[02 4 4 ] ^±^'*»S^®^fe(tS^Se^Mff|?lJ 

J: tf»«Sl^tf«jrawc£ 1 4 ± a =3r*aTfc s - 
tllz J: "C iggEJ&E&T— ~7)V 4 £ (ifSBEf BSt— 7*/U9 

ztiz z b til i*&iizi**0mmi t & 

v\ 

[0 24 5] G. fg6c9lSifc?®IR 

wit i x a ^/n- f =^ -v x h t^hfth mm 
twaa 1 4 iz^wMcommmmx'^t, *mmmtz 

y-y l«7t-7 7 h (iffWH 2 3 {Ctp Lfcii "5 ~T£> 

[0246] ^mmm^^x^mmmmo 

y^>y h<^gfiIJjfND:7n-£03 4fcJ;t/ ; '03 

;oi^lfi«l#c07n-(4. JJBIS4 <*53Hl0B*fciS 
ttSjMftUl^W^D- (02 5 t$±tfH2 6 ) £*tU 
ffitz%X^r-yy°S4 5 1 D^Jn^o^icoh^roT^ 

[0247] ^fetteBIBittJV^TIIiMSB*!*, Xf 77 
S4 0 9fci3Wt. WSUfc-r— ^^-y b^5S5feTK 



iOflWK** 1 r NOj SSrf-^^y 
ltfyn-F^-tXl7^7l /j 1 ^* 1 £ «$rt £ 
(Af77S451D) . -tLT. Sif-^^y-7l 

2) . 7n-mxbA-t7 NT"2rV*^tt43Rx 
—9***9 (Xf77S4 13). ffi<7)K) 

tco v vc (4 . jjasis 4 <rmmm t nmz *tz*>w 

[0248] *SUfi^ti5^T*gSS*^ff a 

miz&tfhmmftnyn- (H3 0^ iV03 1 ) tc 

ML. it4Xf77S2 5 1 Dj&*jD*>-ofcfc<Of:4-o 

Cc*i (7 s t co i: i 6 **SrV > . %<r> X o v 7° 
tc-9V^TI4. 03 0*3 0:^03 1 lCt>V^TfflV^fccofc 
|5)tXx>y7°#^-S:ffifflt-CV^„ 
[0249] *HJt^ffiti5UTlfiigS*{4, ?-9* 

y-vhcDtfcmzLXob^&igj^. ^comm^yu-f 

ID) . LT. i^TTOfli** 1 r NOj -Cfc-S^tc 

mb^KmrntcmMimj-t^ ztuzML. xf»r 

S 2 5 l D«offl»ri6£j& 1 r YE S j T*4*^fcli, * 
fflgSWrftt i 0 SK-?-^^^ -y h«7"n- H^f^x 
h^^-ri. (Xf'y7S2 1 0 — S2 16). 

[ o 2 5 o ] 03 8i$*nm&Mcvmmmimit^L 
(mmt-t&m&izte. mmmmz "or 

T h' * 7n- h-df b tzjttJSLizlffl b L , 3f£ 
^t—fjitrv bSiSflW*. itOT 1 '-^ 
y^-y b^Sff-T^i:. ACKff-^SrjIDjlt-i: f: 
fc. te5M«S'JS- "10" fcUS»f-^^y bfciM 

rrr . s igi£*i*ifi^ (3iR^ $ ti ^ £t 

« , <r w- ^ / -y h h b . SSf- ^ ^ 

-y b ipyu- v**rx b** -v v x-h hz\b zmm t , 

[0251] h. m7comw&M 

h h ^izmmmtrmzx o wmcomss^t- ^ 

^"^■y Mfe^*ffV^§4 J: a (ct^i 0 . fl^S 

4 & , JilT-C(4±ie^ 6 ^UStJgJBtBffl L W 
[0252] ^mgpJBtfev^T , *I1*«M{±. ffi*a 
iE l < ftm Ltz^iztegm&mmm.mmmcov-t' 
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[0 2 53] ^IIJt^ffi^ia^T^SIS*^^ x-^ 
U fr^5rx^vrs2 6 l E^flnfcofc&^k&oT 

OWC(±. 03 6iJj:r;i3 7tt3V^TfflV43tt<50i:PI 

[02 54] ^M^c&V^Mlffi*^ 
7" -/ h oira^Sr L J; a t-th i^isBia&fi^O 

7° S 2 6 IE) „ 

[02 5 5] *LT, i^^-b'^H^tS)**^ 
(XfyrS 2 6 1 EWflffim r N 0 j X'fo&M 

mm i m.mm.m j r-y'Mzm^tLX (xf7 

7S2 6 1 Efcit/^f 77S2 0 2 CO^JUfi^a^ r Y 
ESj T»4»£) !SSteM^ffiti:|>%5felS*l 
g*^«f-^^°^7 FIBj*£1&^S (Xf77S2 0 
3~-S 2 0). 

[02 56] — iJS^— ^■rtfc* "3 , 
3tt5Kli»*5tee« itSKiMf — 7/W:Si § fit c vfc v ^ 

(Xf77S2 6 1 ECOWBfte** 5 TYESj 
•5. Xf77S2 0 2^1W r N Oj Tfo 

-^M°^r-y F&MSrHfrtS (Xf77S2 10-S2 
16) . ffixOjflfcowai, i:IBJ&6?)ilSt^ffiik|3|«? 

[0 2 5 7] I . ^8<J0Hli^ffi 

Y*y) *fr3^tfHEff*eh>fcfctfrc*'5 , MSB 

[02 58]I4 1I1 ^Hl^^fcfe^T^gS*^ 
v s y F X y Z'fs a £ ^ 7 n - f-r - F ffe 

(xf77S5 0 i ) . /AyF^HR&ossM 

k UT(±, W*W#aHE*l^;fr&<9?lfiHa#*iiR j 0 

itffl^iimsiffiJi^a^ffit tT(±. wa.tr, 

**>:*;* v*SHHft«*»ft-$-S k v^3 :fir££SS £ k 



■S.^:T<7)*|^*£?5e»Srj5fSI-r£ (Xf77S50 
2) . 

[0259] ^mmmizktai. mmMi. 
*ywizmcvm%m^t mmm% i/o i> , 

[0260] j. m9commm 

Lfc t> 0 . If 1 7 Hffi-tlgBB^ItBKB'C* 

-Tiiccaffl-f-s <r k t> Brsg-eS) & . 

[02 6 1 ] 04 2tc*^»SgtcjoV^T*E$IS*^T 

3Sf4*»Sft^*-4 (7f77S60 1) . 3r*j, £co 

[0262]fU. jfflWBiarifefcJ: 0f-^^ 7 
FOte&fcfra £ k k Lfc*&£\ Mttffi&i. m^r- 

M8Mt*iBiTV^43&»53&>*¥flKL. Ufv7S6 0 
2) . i^TV>^B±A"7 7 l^Si7 7^y 
h PfflOT k 3rS «t 3 fc SK-r- -y F tf^MPJSfi 1 
■3 (Xf77S603 ) . 

[02 63 ] -77. «iKjfcf>ffi(CJ: Of-^A'77 F 
£ k k iE^^a^ SISx-^ 

4) , I^TV>l»^(:(iAy- 7 h^'iS75/'/:y 
F fflfflOTk ^rS «t o KSISt-^t- -y F OiHWSff 
3 (Xf 77S60 5 ) . 

[0264] JSLh£0«yit8sta, KffilEjMTT&^JtS 
«^fctt-r-^^^«y FOKMfflS'J* "0 0" kL, 4> 

"0 1" tU f-^y^-y FOiiftSr^fa (Xf77 
S 6 0 6 ) „ 

[ 0 2 6 5 ] *iJ, HSKjl^afc J;^'*«lK3My7}£0 

[02 66] ^HW^itLif, IttffilgiMffl«77j/ 
^ y F fflffl*is*lS* k k ©H^ilJCI t 

[0267] k . is i oeMtimm 
^mmmt , RTs/cTs^y^r^t x^tc 

i Dy^-y FtejlSrff aiS^^ -y Ffeil^XxAtC* 
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mi* mm Ltz h <nxt> *> . msm 1 s \z\mwmm 

[0268] i4 3CRTS/CTS7y/A7^« 
-To H4 3fctiVvC, M«7C*«ffl5^A(±. RTSft^- 
«^^fci4K^*ff-3»&tJ4KiSll8«I "0 1" 

istRssa* b sst t Mft l t v ^ . 

[0269] MM£*BiJ:, raSBBftP "00" T*^. 
R T S fi-^£SfI^- St, R T S @#aftfl7cia&§£ 
ACOrKPXSfF^TTKPXt #>0. RTSBft 
tf-S-Sfcjfc^* -y h^Sr^Jt'C T Sft-^SriMfftS . 
fcti, K&WM&< "0 1" T$>&RTSim£M$%.M& 

[0270] £4jS«aB*(i, JJBCTS©#*5WiT* 

—St t T v > 4 Sr WBIf-T 4 . 
[ 0 2 7 1 ] H4 3fc^-rMTi±. ±lBRTSfi^-COM 

SS*5T Kl'.Xfc-St LTV teiM 
«S'JSr "0 0" fctl,SlS*B^tc?)f-7 , A" 7 - 7 h 

[0272] — ^r, ftellSCIl ±IBCTS«^- 
^fF"BTT H VXifi Umcr>T VUXb — LX I v&t ^ 

[0 2 7 3] JJUbs^RTS/CTS^y^AT^-fe^* 
[0274] EI4 4ii*Mfi©ffitfc(7S»lS*W7 ; ' 

^h^tst. 'Ji7^*^y^^ rij fcRsetfc 

ft (XT7/S7 0 1 ) , f-^^-y h^SritgSS 
iH^ISt J: "5 fx 3 **ttHBiH5Fifcfc J: "9 3 fr*m£t 
h (Xf'/7S7 02) „ 

[0275] r-*^*- ■/ MsaM^iesteis^c i u 



t (Xf77S7 0 3 ) , iiOHWIS*** TYES j (?) 
t^l±Xf 77S7 0 5^v r N O j O^iiX^'yT 
S7 1 O^vtatf. -77, MEiaS'WHE 

<y hW^7 hft* s 4J«tei*fflRTSriSfi^»fflx.T^S 
*^53&»&«Bf L (Xf77S704) . 
rYESj «J|^iXf77S7 0 5^ rNOj<7)*g 
^!JXf'y7S7 1 O^tittfo 

[0276] jjcfcytir y h jfewasagiisfflRT smmt 
tzi^m&mmRT smmzMz-x&K) , ^f7/s7 

03iftliS704i^Xf77S70 5fcjttffc „ 3$ 

£Ji, teiMSS'J "0 0" ^RTSfi-^(C#^LTiSft 
L, cf«iH<7)^(ilEjSffiS'J "0 1" *RTS^#tc 

[02 77] i<7)RTSft^-^ffSr$|i.S t . CTS 

6) . ^LT, CTSi^gi L3rl*#&liU 17-^ 

S70 7) . K5KPrC**«^*U4, 7>-^A(C^§ 

r l J fclttlSPS-^ (XT77S7 08) , Sy'RTS 
ft-tOjMfl (Xf77S7 0 5) ^r^DMfo ttz. C 

^^i>a*Wt|5l«-CS)S^ (Xf77S70 9) , 

[0278] ±I£RT Simcommm. CTSfl^g 

fit. 7>o. cTsm-*t*4*t*jfaiferi s i'^* t a» 
cor h is * t t t v ^ »^ 1 1± . mim mumt tz 

yy'S 7 10). 

[02 79 ] &mmXCDCTSm^$: i giWt&Zb%: 

f-^A^ 7 bJIifS (Xf 77S7 1 1) . 

[0280] iili^^Sff^iCfeftStoMS*^^- 

^^-y hcvmmmftx'fo&» ^mummizxtn^ m 
imm^m^t *mmm<vmr t xrt s mm*mic l 
x\^&cox\ rn.mm.mm r t s rafi t mtm 

-t&Zblz£K>. ftiu;l~77 h*»4if:*^S 
[0281] 

[?SW^»»] ( 1 ) JtCTl-l 6fc«6fMHfc:J:n 
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ftdZb tfX'Z -5 k v * 3 J&Sj&^&Jh.* . 
[0282] ( 2 ) 11*31 1 2 fcff SfftBJIfc itltf , % 

iXikWctt b 3 WUfcjttW-ft £ k . x/k-T 
v f-O|trJ±£0.S> £ fc •& k v>3 Sfta^fettS . 
[0283] ( 3 ) M$£ 1 3 itua. u 

9tmkmfcmmitm£LK t zmtmmitmzx w 
*r «y b ^i^frr-s. k«j^miflK5«riais#t* k v^a 

[0284] ( 4 ) 11*31 1 4 fcttSfftBUfcifUf. S 

k & k ^ 3 totih,, 
[0285] ( 5 ) ff^l 1 5 feffiSaWteifUf, US 

!BiS£Kik^S£ k#T'# , T-y T-OfrJiky^ 

•y h1B£l@IBI<Z>Jatt£BrS £ k a^TS S k 

[0286] ( 6 ) If&lg 1 6 t«SS6HJtcJ;^x(i\ iE 

sit a^cs & fc a ^mm^tit . 

[0287] ( 7 ) ft*H 1 7 tC«S»H)!fc:J:fUf, * 

-r -y h com±_?tmz> £ fc a*-c# hbv^o mmm^n 

[0288] ( 8 ) WM. 1 8 \,Zi%h$tmz Xtlil. <P 
fcRT saffi^ffifflf S £ k J&^S X/l^-T>y 

[HI ] £^BJ««-Hifi^Sl3&MSfLS*-y 

[02 ] zco%Wcom l coSUBKIIIttJV^iilWi* 
k ftltSffi* k ^ral 4 f iiti&ffi* k illSSlfi^ k « isrc 



So 

[03 ] mmmmiz&^xtem&mzk'ixftbti 

[H4 ] |S]||]|fi^Jt^(tS[tfSiE31x-7><7)^ 
[H5 ] |!Ill^ffiti3V^Til^S*(;j; ^xnhfi 

So 

[06] |s]*Mff^t^V =fc oTfffc 

[ h 7 ] ^nfmi(c«j v ^TiE^^^msteiMx- 

[08] mmtmmizti i ^Tii^^^flfifioft^s* 
imimm^-y'Mz^mi-im^mi^m^-ir 

[ ai o ] laiMWJtcfc v it ^mmm^mmM^r 
-^Mzm^titzmmmmx tf-^^ -y b *k 

# %\^i*<nmftm*^tmwi'-'!r>xmx'h& . 

[0113 HSOBRJBtts^f PI«t-S**l^*«^ 

[012] ftHtBMB(c& v ISM* k k 
<rmx^lhfih^f~9 ^ -y MKiH^i!)ff2r^f!)f^v- 
-^yx0T-J)l>c 

[013] £ com&m 2 comtmmizti v ^insag 
[014] raiaBKJiifctiv^ 2 ^^*e^s*^'#^ 

[0153 £ vHm?M 3 o£9BBffifc:& v ^T*l«4ffl 
*t J: -5 T ff^fi-l. r- f'^-tr-yh t&SMft %7vc§~7 

[016] RW^JIMcisv^TKaBAB^t: =fc o Xft h 

t&S, 

[017] PFHStJ^!»t;i3 v #mt7tc(= =fc -5 T If *> 

[018] BUSJBKJIIfctJV^Ka^-f 
-y n'- k 5r ^ k * em^^t 7o-f-v-h 
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ft. 

-y'Mzm&zixtzmwmmx^-?^"/ f 
[020] mmmmntete v ^xmm^mcomm 
y>xmx&&« 

^>-X0T*>ft. 

[022] mmmmizte \ vzmwmmsms&r 

[02 3] itfD5MH<0JS4 C0H*fe^ffitC*3^T4S^ 

«. 

[ El 2 4 ] USSStJBffifcti tt*l»«Kill7 i -^^)rt 

[025] mmmmiza^^xmm.mmzx->xnt> 

F<?)SftiM££^rr7n-^-F 

[H2 6 ] ismsfiffMtfcv^-ri^^fci^Tfi 1 *" 

ftftr— ?K*rv F«gfitM££^7n— F 
(»¥) "Cft*. 

[02 7 ] IlilWfMtfcV^TiE^Sffi^i^Tfi 1 ^ 
ftftr-^^y I- tf03imi&f^ 5:^t7n~f^- FT* 



[028] nioim^ \ ixumMX&Tf'f- <t ? 

Sr^-TK)^-^yx0 (mr^) 
[02 9] |5j»fiff^tlo^T*E«ffi**ir^x * 7 

J*tlfy-^->Xl X'fo ft „ 

[03 0] ;«fBJ«i 5 0£ftiBfB£&Vvr#Hftff 
*tc J: -oXfsfoti §f-W7l OMfli&ff Sr*-?":? 

[031] ftSdtitfBfcft V <* T fi* 

ftft^-^^-y FOjltfitW£^-t7D-f^-F 

[032] IWKJWffiiCfc V ^T$e|gS*ACD[£g?iffc^ 



M^^-r»ff^-^^^0-c^ft . 
[033] mmmmizis «, ^ iasws* a ojsjgran 

[034] - <^m<m 6 commmm iz a v m 

n-f-^-F T"£>ft„ 

[035] mnmmmiz& \, ^ * tfrb 
-cfcft. 

[036] HI9tigffifc: tJ t ^X ^mtmMz X o Ttf *> 

[03 7] RSQBBJlRCtiV^iiaBflHct: i-^TIT*) 
Mf-^A^.y F<7)Sftilf^5r^-r7D-^-v-F 

[03 8] Ismjm^fe^T 7"n- FJftXl^'ff 

[039] i <?m$0m 7 emmmizti v vcassjis 
*te J: o t iWift t — «}*fit&# * tat y 
n-if-v-F "Cife*. 

[04 o ] Mmmmizm^xmMMMizii^xftfo 

[04 1] i<?5^<^8(?DSai^tfeUT*ltMS 
-v-F7;'<ftfto 

[042] ; comiom 9 (omwmtzts v ^t*hrss 

J; -5 T ft^ft -f- cOjUfltt-f^Sr ^"T 7 
n— f-r— FT$>fto 

[043] i 1 0 a&ttfgflftfjlffl § fxft 

RTS/CTS7y/A7?-feXSati§f-?A^ 

>y Fis^«j^M^*-r»ff^-^>-^0rS)S» 
[044] Hldf^nu=iiV^KaBflB^(= i - Tfi^ 
Wf-i^^ir Ft0ilfll!jffSr7n-r7O-^-r-F-r" 

if) S o 

[04 5 ] figfigM^i: *wimi?m$:wn-?&m 

i o msLMmm 

1 i jjzws*^-^ 

1-4. A. B. C MIS* 

2 0. Z *i§£S* 

3 0 -f --if^ -/ F 
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